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ELECTRONIC STRINGED INSTRUMENT 
WITH MEMORY FUNCTION 

CASIO COMPUTER CO LTD 



Abstract: 



PURPOSE: To reproduce the 
performance of the stringed instrument 
with musical tones by successively 
storing the time information which 
indicates the timing of a string touch 
operation and the pitch information 
corresponding to a fingering operating 
position as performance information at 
every time when the string touch 
operation is detected by a detecting 
means. 



[no drawing] 



CONSTITUTION: The time information indicating the timing of the string touch operation 
and the pitch information corresponding to the detected fingering operation position are 
stored as performance information successively into a performance information memory 
means 33 at every time when the string touch operation is detected by an input section 
31 consisting of a pitch switch and trigger switch as the detecting means. The 
performance contents of the stringed instrument by the fingering operations and the 
string touch operations can be stored in real time in this way and the stored contents can 
be reproduced afterward with the musical tones in real time. 
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(54) 16S&yt23S rRNAMg^MCDXA 

(57) [#rFff*©|5H] 

[fit**! 1 ] ^mi--«tfflSWc016St3<fctJ«23SrRNA]te 
^M^^^^-f— M*Dftl5~^100iftKX^ u^- 

(HtSMT^ot, 16SXtK23SrRNAjte^-(D3' 

2 ] ffjfS^- y * i^f- KB*!**, 



& W I - -* t CD 1 6S*3 ± t>'23Sr RNAilfS^- R CD ^ ^ - f- 

^W1-^t^CDl6S*3j;D?23SrRNA]e^McD^^-f- 
HW«CD*m5~^100cD3g#£^ W^f - KcDga^lJT-feo 

r, *3ftiiacD 5 ^cd/>& < hi scd^-<— ^-n* 

1 i'ta«cD^ 0 

[it** 3] 



-l- 



CGATGCGTCG TTATTCTACT TCGC NGI1 

GCGAAGTAGA ATAACGACGC ATCG NGI1IC 

GCGAAGUAGA AUAACGACGC AUCG KGI1ICR 

CGAUGCGUCG UUAUUCUACU UCGC NGI1R 
^;U-7*NGI2: 

TTCGTTTACC TACCCGTTGA CTAAGTAAGC AAAC NGI2 

GTTTGCTTAC TTAGTCAACG GGTAGGTAAA CGAA NGI2IC 

GUUUGCUUAC UUAGUCAACG GGUAGGUAAA CGAA NGI2ICR 

UUGGUUUACC UACCCGUUGA CUAAGUAAGC AAAC NGI2R 

GGTCAAGTGT GACGTCGCCC TG NMI1 

CAGGGCGACG TCACACTTGA CC NMI1IC 

CAGGGCGACG UCACACUUGA CC NMI1ICR 

GGUCAAGUGU GACGUCGCCC UG NMI1R 
£Ol/-7*NMI2: 

GTTCTTGGTC AAGTGTGACG TC NMI2 

GACGTCACAC TTGACCAAGA AC NMI2IC 

GACGUCACAC UUGACCAAGA AC NMI2ICR 

GUUCUUGGUC AAGUGUGACG UC NMI2R 
#>-7*NMI3: 

GCGTTCGTTA TAGCTATCTA CTGTGC NMI3 

GCACAGTAGA TAGCTATAAC GAACGC NMI3IC 

GCACAGUAGA UAGCUAUAAC GAACGC NMI3ICR 

GCGUUCGUUA UAGCUAUCUA CUGUGC NMI3R 
£Ol/-7*NMI4: 

TGCGTTCGAT ATTGCTATCT ACTGTGCA NHI4 

TGCACAGTAG ATAGCAATAT CGAACGCA NMI4IC 

UGCACAGUAG AUAGCAAUAU CGAACGCA NMI4ICR 

UGCGUUCGAU AUUGCUAUCU ACUGUGCA NMI4R 
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7'NMI5: 

TTTTGTTCTTGGTCAAGTGTGACGTCGCCCTGAATGGATTCTGTTCCATT 

NMI5 

AATGGAACAGAATCCATTCAGGGCGACGTCACACTTGACCAAGAACAAAA 

NMI5IC 

AAUGGAACAGAAUCCAUUCAGGGCGACGUCACACUUGACCAAGAACAAAA 

NMI5ICR 

UUUUGUUCUUGGUCAAGUGUGACGUCGCCCUGAAUGGAUUCUGUUCCAUU 



NMI5R 

TTTGCCTAAC ATTCCGTTGA CTAGAACATC AGAC NMI6 

GTCTGATGTT CTAGTCAACG GAATGTTAGG CAAA NMI6IC 

GUCUGAUGUU CUAGUCAACG GAAUGUUAGG CAAA NMI6ICR 

UUUGCCUAAC AUUCCGUUGA CUAGAACAUC AGAC NMI6R 

TTATTATGCG CGAGGCATAT TG HDI1 

CAATATGCCT CGCGCATAAT AA HDI1IC 

CAAUAUGCCU CGCGCAUAAU AA HD 1 1 1 CR 

UUAUUAUGCG CGAGGCAUAU UG HDI1R 
^;i/-7"BCIl: 

TTAAACATCT TACCAAAG BCI1 

CTTTGGTAAG ATGTTTAA BCI1IC 

CUUUGGUAAG AUGUUUAA BCU ICR 

UUAAACAUCU UACCAAAG BCI1R 

TTGATGTTTA AACTTGCTTG GTGGA BCI2 

TCCACCAAGC AAGTTTAAAC ATCAA BCI2IC 

UCCACCAAGC AAGUUUAAAC AUCAA BCI2ICR 

UUGAUGUUUA AACUUGCUUG GUGGA BCI2R 
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W II. -7* RP T 1 ■ 

'J )v — J or 1 1 . 






CP A/" 1 APPPAT PPTPTflflAPA 


RRPTT 
trUui i 


RP1 1 


AAGCCTGTCC AGAGGATGGG 


TGTGG 


BPI1IC 


AAGCCUGUCC AGAGGAUGGG 


UGUGG 


BPI1ICR 


CCACACCCAU CCUCUGGACA 


GGCUU 


BPI1R 


// ii. , -f t|T 1 1 ■ 

v /k x mil. 






APRPATPAAA TTftAPPfiPAP 


mm 


Hill 


AAGTGCGGTC AATTTGATGC 


GT 


HII1IC 


AAGUGCGGUC AAUUUGAUGC 


GU 


HII1ICR 


ACGCAUCAAA UUGACCGCAC 


UU 


HII1R 


rt ji-w- -7* HT TP* 






ifTHftAART fiAAAAPTTAA 
Al/lIlunJiUl UAii/VnVj i ii\J\ 


AG 


HI 12 


CTTTAAGTTT TCACTTCAAA 


GT 


HII2IC 


CUUUAAGUUU UCACUUCAAA 


GU 


HII2ICR 


ACUUUGAAGU GAAAACUUAA 


AG 


HII2R 


// ii. -r <;a T 1 ■ 

V JV s On 1 1 . 






AATPGAAAGG TTPAAATTBT 


T 


S A 1 1 


AACAATTTGA ACCTTTCGAT 


T 


SAI1IC 

W* A A A V 


AACAAUUUGA ACCUUUCGAU 


U 


SAI1ICR 


AAUCGAAAGG UUCAAAUUGU 


u 


SAIiR 


V iv J 0/116 . 






fifiAAAPPTfiP PATTTflPRTP 


TT 
1 1 


onlC 


AAGACGCAAA TGGCAGGTTT 


CC 


SAI2IC 


AAGACGCAAA UGGCAGGUUU 


CC 


SAI2ICR 


GGAAACCUGC CAUUUGCGUC 


UU 


SAI2R 


V JV S OA 10 . 






TPPAPfiATPT AfiAAATAfJAT 
ILiUnUUAlwl AurtAAlnuAl 


TfiTAfiAA 
1 u 1 AUAA 


<3AT'} 
uAlO 


TTCTACAATC TATTTCTAGA 


TCGTGGA 


SAI3IC 


UUCUACAAUC UAUUUCUAGA 


UCGUGGA 


SAI3ICR 


UCCACGAUCU AGAAAUAGAU 


UGUAGAA 


SAI3R 
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TCTAGTTTTA AAGAAACTAG GTT 
AACCTAGTTT CTTTAAAACT AGA 
AACCUAGUUU CUUUAAAACU AGA 
UCUAGUUUUA AAGAAACUAG GUU 

40I/-7SPI1: 
GTGAGAGATC ACCAAGTAAT GCA 
TGCATTACTT GGTGATCTCT CAC 
UGCAUUACUU GGUGAUCUCU CAC 
GUGAGAGAUC ACCAAGUAAU GCA 

AGGAACTGCG CATTGGTCTT 
AAGACCAATG CGCAGTTCCT 
AAGACCAAUG CGCAGUUCCU 
AGGAACUGCG CAUUGGUCUU 
£Ol/-7"SPI3: 

GAGTTTATGA CTGAAAGGTC AGAA 
TTCTGACCTT TCAGTCATAA ACTC 
UUCUGACCUU UCAGUCAUAA ACUC 
GAGUUUAUGA CUGAAAGGUC AGAA 

h WR £ tl 3 $ ttj-f- 4 £ 16S*3 J; U^23SrRNAjt 

CGATGCGTCG TTATTCTACT TCGC 
GCGAAGTAGA ATAACGACGC ATCG 
GCGAAGUAGA AUAACGACGC AUCG 
CGAUGCGUCG UUAUUCUACU UCGC 



SAI4 
SAI4IC 
SAI4ICR 
SAI4R 

SPI1 
SPI1IC 
SPI1ICR 
SPUR 

SPI2 
SPI2IC 
SPI2ICR 
SPI2R 

SPI3 
SPI3IC 
SP 1 3 ICR 
SPI3R 

[ftjft :l S4] 1 HJiUiCONeisseria gonorrhoeae^ £r$t 
(Uf 5 tc Sb CO •? n - -fx-h o T , 



NGI1 
NGI1IC 
NGI1ICR 
NGI1R 
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TTCGTTTACC TACCCGTTGA CTAAGTAAGC AAAC NGI2 

GTTTGCTTAC TTAGTCAACG GGTAGGTAAA CGAA NG12IC 

GUUUGCUUAC UUAGUCAACG GGUAGGUAAA CGAA NGI21CR 

UUGGUUUACC UACCCGUUGA CUAAGUAAGC AAAC NGI2R 



[ft*® 5] i^^Wf-^^^cp-eNeisseria gonorrh 
oeaeft5r^tii-t5fc*©*ffi-efeoT, i^iaO^P 

± 9 3; L < 2 «»77 

-f-<^l*©«g? (DNAXfiRNA) ^^taEXTil^ft^ 

tt^Tr^T'y ^f"> 3 yr't5i 5 te lt&i^ 

feL#3Neisseria gonorrhoeae*©*!*! ffy&mt CD If 

4i£fa«cD7 p n-7'i^ftfe£^;5l£|$g£, #^f->-7Vw 
^t'^ffi L#3Neisseria gonorrhoeaetfcCDDNA&t/RNA 

6 ] W 7~ U *V -if- v- a Vjffifr^, » 3 X SS 
C (1XSSC=0. 15M NaCl.O. 015M7^VK7" b y 

pH7.o) , m25tM<DV ymwm&pm.u 

*;VAT5K 0.02%Ficoll, 0. 02% Visikfl! T>V?% 
0. 02%*?y t"^;ut°n y KX&tfifSjO. lmg/mlGDlf$r 
»-y-7-ffi^DNA^^* LTfc <9 , Xtf/Xf±ifeJ#«#: 
^ ^ 3 XSSC N 25mMy ^gff«pH7. mtK20%ia-r^- 

y TVif-^3 ^fiS^^otcDtSHSoVXimmfi 
S^^,5o°c<73t5H(-jia:issfi$ti, flffiasweyrj 
t#j£t5Ra^^p ^f-va was (hd 
gfemas (wt) 3s**, 

GCGAAGTAGA ATAACGACGC ATCG 

HT&O ! /Xi4WT:50 o C, 

GUUUGCUUAC UUAGUCAACG GGUAGGUAAA CGAA 

nmv/xim : scc-efc 5 r t t -r 5 ft** 5 



i^.|Sife<^>^ ! fe^Wi^^7 P /l' t f 1 "CNeisseria gonorrhoeae 
^TCONeisseria gonorrhoeae* ?rin vitro^(±ii"5 

L< tt^TcDNeisse 
ria gonorrhoeaettcODNASt^/Xi-iRNA 7* 
y ?V if- i/ a D $ * 5 £ t ^5 Blfg^gf fft 

-^H^S^i^flttH-U 4>fc< la^Neisseri 
a gonorrhoeae^** Lt#»t!b 9 Roff^3l4 i^fH 

2iB7'ti-7't, 

— i2tP)6D7°n — 7* £ Neisseria gonorrhoeae*GDDNA 

SlF/XfiRNAi roMkW 7*y ^^->a 

-iwiw 7* y ftfc^ -? 

-Hfr^#ic@S^^fcft*il4(cfB*co7D-7» 

-1^7° n - 7 '©ttfWSB^Jfc^tfDNA&tf/X }4RNAcD#lit 
Sr ig H^ffi-f- 5 fc » fc&SSft 7° 7 -T v - 1 , 

^Neisseria gonorrhoeae*eDDNA,g.Uv / XflRNAfc CD|f 

t/^/y ^ f - 1/ 3 ysis&4 c ^ts ^ t # nit 

- ^ y *V a y\c J; <9 ^ $ frfcW 7" 
[ff^JMS] 1 S£J._h<75Neisseria meningitidis^^ 
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GGTCAAGTGT GACGTCGCCC TG NMII 

CAGGGCGACG TCACACTTGA CC NHI1IC 

CAGGGCGACG UCACACUUGA C NMII ICR 

GGUCAAGUGU GACGUCGCCC UG NMI1R 

GTTCTTGGTC AAGTGTGACG TC NMI2 

GACGTCACAC TTGACCAAGA AC NMI2IC 

GACGUCACAC UUGACCAAGA AC NMI2ICR 

GUUCUUGGUC AAGUGUGACG UC NMI2R 
<7>-:7NMI3: 

GCGTTCGTTA TAGCTATCTA CTGTGC NMI3 

GCACAGTAGA TAGCTATAAC GAACGC NMI3IC 

GCACAGUAGA UAGCUAUAAC GAACGC NMI3ICR 

GCGUUCGUUA UAGCUAUCUA CUGUGC NMI3R 
£0l/—7" NMI4: 

TGCGTTCGAT ATTGCTATCT ACTGTGCA NMI4 

TGCACAGTAG ATAGCAATAT CGAACGCA NMI4IC 

UGCACAGUAG AUAGCAAUAU CGAACGCA NMI4ICR 

UGCGUUCGAU AUUGCUAUCU ACUGUGCA NHI4R 
NMI5: 



TTTTGTTCTTGGTCAAGTGTGACGTCGCCCTGAATGGATTCTGTTCCATT 

NMI5 

AATGGAACAGAATCCATTCAGGGCGACGTCACACTTGACCAAGAACAAAA 

NMI5IC 

AAUGGAACAGAAUCCAUUCAGGGCGACGUCACACUUGACCAAGAACAAAA 

NMI5ICR 

UUUUGUUCUUGGUCAAGUGUGACGUCGCCCUGAAUGGAUUCUGUUCCAUU 

NMI5R 
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^;i/-7-NMI6: 

TTTGCCTAAC ATTCCGTTGA CTAGAACATC AGAC NMI6 

GTCTGATGTT CTAGTCAACG GAATGTTAGG CAAA NMI6IC 

GUCUGAUGUU CUAGUCAACG GAAUGUUAGG CAAA NMI6ICR 

UUUGCCUAAC AUUCCGUUGA CUAGAACAUC AGAC NMI6R 



[ft* 1 ! 9] ^M^^iyf/V^^eisseria meningi 

-irifr-rsjKy ^ ? —if L-c^s^fc 

^trj-T^tfc©^ (DNAXHRNA) fcriKgtcjS tTBSJ 

ft»t£#TTW ^ 5 ^ if — > 3yt^3i5ia 

^(C#ftL#5Neisseria meningitidis^©*^ 

-^y7VV^('#£L#3Neisseria meningitidis#c©D 
NA&tfRNA©^ t W y y X-f ST'n-y t ©M 
-e/s^^-y y K^flM£ftfc4§^tCift&«W1-5l8:|5g 

[!**« 1 0 ] W y y if- v- 3 ft3x 
SSC (1XSSC=0. 15M NaCl, 0.015M^a:^-^ b y ^ 
A, pH7. 0) , jf$25mM© y >-^!8SffSpH7. 1, 20%flSi-f^- 
^-ffcjjvVAT^ K, 0.02%Ficoll, 0. 02%?v'ifa.?tTA' 



^5 >\ 0. 02%JKy if^/Uifvt y K>^U%J0. lmg/ml© 
$%Vfi\ #J 3 XSSC, 25mMy >-g?ig»?foH7. I&t/20%JK, 

-yvjsft^ils tf5*©:/p-:/©^-fft^-e;fc 9 , ^ 
w y y if — > a >mM&%tto~58x;(DmmRx$/x 
nffi&n&tfmio~58°c(Dmm tarns® $ ft, 
buIs^wse^ij i m-rss^ ^4 y y if->- a 

S (HT) S.t^SfemS.S (WT) a***, 

CAGGGCGACG TCACACTTGA CC 

HT&Uv / Xi±WT:45°C\ 

GACGTCACAC TTGACCAAGA AC 

HT&tVXiiWT:45°C\ 

GCACAGTAGA TAGCTATAAC GAACGC 

HmtF/XiiWT:40°C, 

TGCACAGTAG ATAGCAATAT CGAACGCA 



TTTTGTTCTTGGTCAAGGTGTGACGTCGCCCTGAATGGATTCTGTTCCATT 



HT&Uv / Xi4WT:58 c C, 

GTCTGATGTT CTAGTCAACG GAATGTTAGG CAAA 

HTXT//Xi4WT : 50°CX'h 5 - t 1 1"3 Mr*! 9 

i^fEf^cD^^^^-y-^T'/Vcp-eNeisseria meningitidi 

[ft*3Sl 1] *<tfc^«jf-^^Kpt?#*<o, #£L< 

i4^T ©Neisseria meningitidistt&rin vitrotfetrj"t" 
5fcft©=»rs> FtfcoT, -fl*]B8(cE*©yc3-7' 
©^-fft^^6SK$ft/t^/<e< tfciio^p-^ 

ria meningitidistt©DNAS.U?/XilRNAt ©W(^^ 

-f y if- v- 3 ^ras c^sri # nrnttRff 

-tijfBWyy ^if-v^a yici 9^figSftfcWy 
-IrI— ^sS^SrS&fcU 7 >&< 1 1> 1 W^Neisseri 



a meningitidisiC^j" LT#S^T*fo 9 Jloft*^ 8 d 

ia*©y n -y cov ^ fta» i bmu £ ftfc/>& < t 

- ift *b ©7° P — y £ Neisseria meningitidist5fc©DNA 
StK/XttRNAi ©FfltW 3 ^.KJSSr 

- Wbe^^ y y *v if-~> syfa?) ^/jic $ ftfc/^-f y 

y y K^ii^W-rSfcftra^tSr-a'tf^ Xtt 

- s^jf $ tifcmxm s (ce«© y p -y © 

^•fft^^S^^ftfc'>^< 

p - 7* ©SWSB^iJSr-a ?>DNAXtF/X tiRNA©g|JS 

mmm^mmmm-r s fc ft i-^m * y 9 -< -7 - 1 , 

^Neisseria meningitidisft©DNAS.t! ? /3lttRNA t © 

«*««»XH:WM(WESr^t- 5 fcft Hj65S*^^ 



-8- 



-itriew -f v ¥4 if — > 3 y\c i 19 ^ £ ftfc w ;/ 

T'HDIl: 
TTATTATGCG CGAGGCATAT TG 
CAATATGCCT CGCGCATAAT AA 
CAAUAUGCCU CGCGCAUAAU AA 
UUAUUAUGCG CGAGGCAUAU UG 

[W*f 1 3] ift^Wf-^^/V^r-Heamophilus due 
reyi*£^mt-3fc&©*?ic-e,fooT, i^iaO/D 

-^©stoga^^y^y^-r 3 2i©^7-fv- 1 

-f^t*©^ (DNAXteRNA) Sr^WS CTil^ft^ 
tt*#TTW ^ JJ 94 if—> a 5 i 5 LT*5 

#£L#3Haemophilus ducreyi*©fB Mlft^ifi: ©ffl 
tfi^ffft L# 3 Haemophilus ducreyittWDNA&tFRNA© 

m% t w -f y #4 x-r 5 7° n 1 ©w-xw y y * 

K^fi8$ftfc*&tr ftSrtfiW'tS a»t t 

[»*>5 1 4 ] w -f y if- v- 3 vim, «3x 

SSC ( 1 XSSC=0. 15M NaCl, 0. 01511^ ^^B^ h ]) V 
A, pH7. 0) , ^25mM© ]} ygfcggff$?pH7. U 20%J&-f 
XflSjJvVATS K, 0.02%Ficoll, 0. 02% 9 ^jfcff T/V 
7"$ >\ 0. 02%!Ky t-=/Vt°n y F>SfflO. lmg/ml© 

jitt^ ^3XSSC, 25mMy ^KSW«pH7. lStF20%K 

-7'^f|*]Sl2(C|H«(737"P-7''cOV^Tft^-efc l 9 , ^ 

if-fais^^wcrottffltcssisii^ft, tfrlESIftj 
ffi^J i 5 Rl!W 7' y *V a >-£ffi (HT) 

^tFgfeif-fiS (WT) #3:*, 

CAATATGCCT CGCGCATAAT AA 

HT&tF/XilWT : 40 o C-T?fe 5 t "T 5 ft Jfc*13 

f:ifBft©£%^l^1^y://V^ ^Haemophilus ducreyi £r 



[ff^Ill 2] lSK-h^Haemophilus ducreyi*^ 



HDI1 
HDI1IC 
HDI1ICR 
HDI1R 

i±^:T ©Haemophilus ducreyittSrin vitrotltrj-fS 

-|f**12irfe«©7 P n-7 f ©V^f a ft^6>3l^$ftfc 

-l^^oyD-^'i^t©, L< i4^T©Haemop 
hilus ducreyi «©DNAXt>VX(4RNA b ©ff i^v-f zf V 

*v v-v a £ b & viwmmmx 

-tfffe^-f y y ^ if- -> 3 y \c t, <o %M £ ftfc^-f :/ 

-n—mW^^U^K U 4? ft < b h 1 M^Haemophi 
lus ducreyi K^^Xm^Xh *) J.O»*fll2tlS« 
©^n-T-'ro^-f ftd> l S*>ejSK$ftfc^/i< i: t> 2 
a©-7°n-y 

- rft^©7"n— y iHaemophilus ducreyi^©DNA& 

i±RNA b © FbI i-/^ ^ y ^-r if- ~> 3 >Rm 
c£^6^b^mfmmmxmmm$z*Ei$.-t6± 
mc&mftf$ft b , 

- mm^4 -f y if — ^ gyiao^^ ftfc/N^ 7~ 

- Hfr^fr m% $ ftfctt*iii2 1 taa© -^© 

v^-fft^^^51W^ftfc>/ [ e< tfclto/n-^t, 
-Ryn-7 ? ©^6<]gEMSr'atfDNAS:T//X»RNA©^# 

Srig 5 fc * t jKS* 7 s 9 -r - b , 

-»^K)tt*g^-5jt|-cfe fj S.t>VXi4rft ib©;/p-;/ 
t Haeraophi lus ducrey i^©DNA&t>VXi*RNA CO (C 

-lWE/>w x y ?j if — > 3 y m i 9 jfm $ ft/c/^^ ■? 

[it*II16] 1 _h©Branhamella catarrhalisft 
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-mm?*-? : 



TTAAACATCT TACCAAAG 
CTTTGGTAAG ATGTTTAA 
CUUUGGUAAG AUGUUUAA 
UUAAACAUCU UACCAAAG 

£OU-7*BCI2: 

TTGATGTTTA AACTTGCTTG GTGGA 
TCCACCAAGC AAGTTTAAAC ATCAA 
UCCACCAAGC AAGUUUAAAC AUCAA 
UUGAUGUUUA AACUUGCUUG GUGGA 

[ft^l 7] ^^^J-^y^KfTBranhamella cat 
arrhalis*?r^ffi-rSfci6cO*ffi-efcoT, 

$mrtr-<%m<Dmm (dnaxjsrna) z&mw&zxMty 
ftMi^T-cw y y *v if- v- a v-c t s x 0 K L 

tf(il#ftL#5Branhamella catarrhal istt©t@MW^ 

gg t <d m y y if - v- a v * aim ic-t % *f$r 

f - > y/V^ L# 5 Branhamel la catarrhal isftco 

DNA&OTAcD ^tW^J ^Xt5^n-^t©B 

SSC ( 1 XSSC=0. 15M NaCl, 0. 01581^31 VgH" h V V 

pH7. 0) , $tl25mM© y ^SW«pH7. 1, 20%JK-T^- 
>"ft*^AT 5 K, 0.02%Ficoll, 0.02%^^jiL?f YA> 
y'^y, 0. 02%JKy tf=;l/fD y KV&i^jO. lmg/mlcD 
B«tt-y-^«^-DNA^^LT*5i9, &tK/X»j5fe# 
^J3XSSC, 25mMy >-^gff?gpH7. lS.t^20%E 

4 -f V ¥4 if- v- 3 ^?affi^^30~42°C»ffiffl&tJ?/X 

tfjfBtiwsaMt^j-js-rss^^yy y-f if—>3 vs. 

ft (HT) XtA^itSft (WT) a***. 



BCI1 
BCI1IC 

BCinca 

BCI1R 

BCI2 

BCI2IC 

BCI2ICR 

BCI2R 
CTTTGGTAAG ATGTTTAA 

HT,Rt)v / X.i3:WT:30 o C 

TCCACCAAGC AAGTTTAAAC ATCAA 

HTS.tK/XiiWT:42°C-efe5 ^ t t-f5ft*^17 
(-ISifeO^^fitlf-yy/W^-eBranhamella catarrhal 

[0f#Sl 9] fe*^»f-^7'A'>f>-C#HR«), #*L< 
fi^TcOBranhamella catarrhalisW^rin vitro$?(±} 

- If *«i 6 i z fSM co v" p co v ^-f b 3ft S ftfc 

-^tiepco^n-^t^co, L< ii^TcDBranha 

mella catarrhalisftcODNASC^/XilRNAfc 

;/y ^ f -i/ 3 VSJS^4 C S 1 5 r t * Bli/igf 

-flfiw :/ y $4 g yia?) $ *xfc w :/ 

-^-ft^T-Srtl^l- U < t h 1 S^Branhame 
11a catarrhalisi^pFf LT#*6tlTfe D Roff pjtill6(;: 

- i <£> 7° P — ;/ i Br anhame 1 1 a catarrhal i sft CDDN 
-IffflW 7' y if — > 3 yfc <t 9 JFM£ ixfc W ^ 

- H^i»^!- @s £ tifc m*s i6idta«» ^ p cd 

-Wi7° n - ^<DSWSa^J^^tpDNASU?/X (IRNACDilJS 
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irBranhamella catarrhal i stt©DNASi;/X fiRNA b CD 

mtmmmx \mwmm%±m- 5 tc & m&B 

CCACACCCAT CCTCTGGACA GGCTT 
AAGCCTGTCC AGAGGATGGG TGTGG 
AAGCCUGUCC AGAGGAUGGG UGUGG 
CCACACCCAU CCUCUGGACA GGCDU 

[fH*3l2 1] ift^Wf-^-^/V^T'Bordetella pert 

p - mm t 7 5 > * >■ ^-r 5 2 aco ^ 9 -7 

^ttfl-^tSero^K (DNAXftRNA) Sr^Sic^cra^] 
fcg^ftTtW :/ y if- v- 3 ve* 5 J: 5 K b 

tp^ffS L#SBordetella pertussisttcOflMWSK 
^y/V^iCffftLWSBordetella pertussis$:£>DNA& 

OTA© ^ t w y" y x-f 5 y° a— -ft <Dfflx^ 

[ff**g 2 2 ] W :/ y if-v- g Vj&ffr&s, fi3x 
SSC ( 1 XSSC=0. 15M NaCl, 0. OISM^ VgH" MJ 9 
A, pH7. 0) , ^l25mM© y ^SW«pH7. 1, 20%JK-l' 3j- 
l^t/jWATS: K, 0.02%Ficoll, 0. 02% f> v-jkftT/V 
7"$ >\ 0. 02%^y M-JVM'V y F^XtKfftO. lmg/mlCD 
ifSr^tti^ffi^DNAfc^LT&i?, &tK/XttSE# 
^J3XSSC, 25mMy >-^gSfSpH7. lS.U520%J|i 

-^5fl*Il20KfB*»^t3-^COV>f 2 tL/i^fo'3 , ^ 

mm b ttfc-r 5K^ y y ^ if — > 3 ^sffi (ht) 

&tM:i#-?fiS (WT) 

AAGCCTGTCC AGAGGATGGG TGTGG 

HTK0/XiiWT : 55^"^$) 5 ^ t 5r#m t -T 5 It*ll21 



-BfrfrW y y-f if — >• 3 y(C £ <9 ^ £ ftfc^-f 7" 

[Iijjff2 0] 1 SLgAJiCDBordetella pertussisttSr 
%im-tZ>tz.t><Dy°u—y*xhoX, 



BPI1 
BPI1IC 
BPI1ICH 
BPI1R 

i-lBftcD^^tel^y/V^r-Bordetella pertussis 
^Bordetella pertussistt^rin vitroftttj-f'Sfctf)© 

-r^e>©yp-^i:#^:cO, iSL< }*£T©Bordet 
ella pertussis*<DDNA&0/X}iRNAi:roM(^^:/ 

-m-mm^^mmicL, t % 1 a^Bordetei 

la pertussis LT#S^J-efc 9 B.ofS*3S20(C|E 

-^ilb<Dy°u— ^tBordetella pertussisftcODNAS. 
tf/X i±RNA £ co M ic/^ :/ y if- ?s 3 Sr^fe 

-fl&IW 7" y ^-f V 3 Vfc £ 9 ffiftft $ flfc W :/ 

-mmmmmt^mxh 9 Rx^/xa^b^yu-y 

tBordetella pertussisftcODNAXWVXfiRNA b 

t W ^ y ^ if- ~> 3 ^RJS Sr £ C $ * 5 n t ^ "5Tlg 

ftawasx immmm *%.m- 5 fc » t , 
- Hfria/N^ ^ y 94 if- v- 3 y t ± 9 ^ $ ftfc/N-f ^ 

t5*y bo 
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[!M££S2 4] 1 SJ^JicDHaemophilus influenzae^ 

7" : 

ACGCATCAAA TTGACCGCAC TT 
AAGTGCGGTC AATTTGATGC GT 
AAGUGCGGUC AAUUUGAUGC GU 
ACGCAUCAAA UUGACCGCAC U 

ACTTTGAAGT GAAAACTTAA AG 
CTTTAAGTTT TCACTTCAAA GT 
CUUUAAGUUU UCACUUCAAA GU 
ACUUUGAAGU GAAAACUUAA AG 

[W*^12 5] ^tl^ftlf-vyVKp-eHaemophilus inf 

-t p - -f <d m tm m \ - ? ? >- * >- ^ 1- 5 2 :/ 9 -f ^ 

J;'9»*L<tiiiftW^^ffttco2«<o7 p 7-Y^ 

(DNAXftRNA) Sr^tCJE&CTS^) 

&^4#H*fT-<W 7~ y y-f if— -> 3 y-e#5£5ia 

tffc^fe L#5Haemophilus inf luenzae$fc<73|BMWS 

f - V r/zV^ #ft L# 3 Haemophi lus i nf luenzaeffcWD 
NA&OTNA© ^tW^y^XtST'n-^iOM 

[»*gt 2 6iw/y y-r if-v* a >«e#^, » 3 x 

SSC ( 1 XSSC=0. 15M NaCl, 0. WoM x-~yffct bV V 
A, pH7. 0) , ^J25mMcO U V^SWfgpH7. U 20%^^- 
V-ffczJvl'AT 5 K, 0.02%Ficoll, 0.02%^^jiL?f YA> 
7x>, 0.02%*?y ff=;l/fa y KV&U%0. lmg/ml<D 
}?8lf»1^«^DNA£^r LT*5 5 , XV/Xtti^ 
^3XSSC, 25mMy V^Kff?feH7. 12fc'O t 20%JK. 

-f ^ y ?4 1?- a >iaa^*!»35~55 , c©«6Hatj«/x 
ifjtafi^gBMt^is-rsSMiw^y ^Vif--->3 vs. 

ft (HT) RUmfrUS. (WT) 



£ ^ m -f 5 fc * <D -f n - -e fe o T , 



Hill 
HII1IC 
HI ri ICR 
HII1R 

HI 12 
HII2IC 
HII2ICR 
HII2R 

AAGTGCGGTC AATTTGATGC GT 
CTTTAAGTTT TCACTTCAAA GT 

Hra^/XliWT:35°C-e&5 C t ir1-3M*:IS25 
i-E<fero^#J^6tlf- V -f)V tp "CHaemophi lus influenza 

ii^TCDHaemophilus inf luenzaeft^rin vitro$}(±i v t" 

- ft mm n2«ro 7 u~-7<D^-rtifrlP P>3KM S ttfc 
'Pt£< t h lScDr/n— r/fc, 

-^tlb<D7u~7b&&<n, £J4 b< }i£T<7DHaemop 
hilus influenzaeftcODNAS.W/XiiRNAt WHIt-/^ 
;/ y if- V 3 VSJS££ C^fSri flSTTHftSW 

-flfiw ^ y y-r if- > 3 yia9 j&ft $ *ufc w :/ 

-^-^^T-SrtlWl- U < t t> 1 S^Haemophi 
lus inf luenzaed^f LX<WM&JXh <9 Hoff *fl24iC 

- rttPj(»7°P — ^'t Haemophi lus i nf luenzaeft CDDNA 
&tJ ? /Xf±RNAt©HtW7 f y ^^->3 V£JS£ 

- HfrSH/^^ 7' y if- v 3 yia!) jfm $ ^fc/^ ^ 

- H^i»^(C @S $ tlfcft*3S24(CfB«» 7 s p 
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^Haemophilus inf luenzaeftWDNAKt^/XiiRNAt CD 

-M^-T" : 

rSPIl: 

GTGAGAGATC ACCAAGTAAT GCA 

TGCATTACTT GGTGATCTCT CAC 

UGCAUUACUU GGUGAUCUCU CAC 

GUGAGAGAUC ACCAAGUAAU GCA 
?>-7"SPI2: 

AGGAACTGCG CATTGGTCTT 

AAGACCAATG CGCAGTTCCT 

AAGACCAAUG CGCAGUUCCU 

AGGAACUGCG CAUUGGUCUU 

#>-7SPI3: 

GAGTTTATGA CTGAAAGGTC AGAA 
TTCTGACCTT TCAGTCATAA ACTC 
UUCUGACCUU UCAGUCAUAA ACUC 
GAGUUUAUGA CUGAAAGGUC AGAA 

[ft*3S2 9] ^^^^/V^T'Streptococcus p 
neumoniae*^ttl1"5fcftW*ffi"C&oT, ^(-i 

fciKW-t^ttsro^ift (dnax»rna) &&mafczrm 

W£M\i3kifrT-?^4 y~ V ¥4 if- v- 3 vet 5 J; 5 
;V^\C^£ L# 5 Streptococcus pneumoniaeftOtlM 

W I?" ^ 7"/^ ^f 5 1 #ft L# 5 Streptococcus pneumonia 
ettWDNA&tFRNAOpff;^ fc ^ 7" JJ ^-f XfS Vn — V* 

5 apt t sr-^tf r t ?r#« ttsm 

[|»*3S 3 0] W^!) ^ if- v- a ^SK#a*, »3x 



-flmw ^ y if —> 3 ^ t i 9 ^ £ ftfcw ^~ 

[If jft^S 2 8] 1 MSI _h©Streptococcus pneumoniae 
m £ $ W -f 3 fc * CO 7" n - ^ T & o T , 



SPI1 

sphic 

SPI1ICR 
SPUR 

SPI2 
SPI2IC 
SPI2ICR 
SPI2R 

SPI3 
SPI3IC 
SPI3ICR 
SPI3R 

SSC (1XSSC=0. 15M NaCl,0.015M^yg?-#- h y ? 
A, P H7. 0) , ^J25mMcO y >-^eSf?«pH7. 1, 20%I5H;f 
>-fb*/VAT5 K, 0. 02%Ficoll, 0. 02%? Vlfaff 7VV 
>\ 0. 02%/Ky tT^/Vf n y FVSfffiO. lmg/mlco 
l?llf^t4f-^»T-DNASr^W LT*3 <9 , St//X(*gfe# 
$J 3 XSSC, 25mMy >^gfffeH7. lS.t/20%E 

^ -f V ¥4 if — y a Wfiit^^45°CcDtSH&o;/X!4a 

sb^ij * ara-t-sttiiw ^ y *v ^- ^> a via (hd 
&t>WM« (wt) as**, 

TGCATTACTT GGTGATCTCT CAC 

Hm-a«/Xi4WT:45 0 C, 

AAGACCAATG CGCAGTTCCT 

HT&U\/Xi4WT:45 0 C, 
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TTCTGACCTT TCAGTCATAA ACTG 

HTKl^/XiiWT : 45^-? fc 5 ^ t t 1" 5 11^129 

!Bit © ife^K f" >" T'/V T'Str eptococcus pneumon 

fi^ST ©Streptococcus pneumoniaettSrin vitro^trj 

-it ^28(ctsa<75^n -^'cov vf n*»*»6>aw «* tut 

-rtLbro^P-^t^ro, $f*L< tt^TCOStrept 
ococcus pneumoniae^CDDNA&l^/XttRNAi: »Fb1(C^ 

-tufSW^'y ^Vi?~>3 Vic J: 5»j*S*Lfc/>-f^ 
y 2/ K£®i$1&ffl1-Sfc*©#I£fc£"^tf;K 3Ui 
-|S)-«K^^^W{-L, 1 1 1 S^Streptoc 

occus pneumoniae}^ UX^f^(fyX'h <0 Roftjfcif 28 

SAIi: 

AATCGAAAGG TTCAAATTGT T 
AACAATTTGA ACCTTTCGAT T 
AACAAUUUGA ACCUUUCGAU U 
AAUCGAAAGG UUCAAAUUGU U 

GGAAACCTGC CATTTGCGTC TT 
AAGACGCAAA TGGCAGGTTT CC 
AAGACGCAAA UGGCAGGUUU CC 
GGAAACCUGC CAUUUGCGUC UU 

#>-:7SAI3: 

TCCACGATCT AGAAATAGAT TGTAGAA SAI3 
TTCTACAATC TATTTCTAGA TCGTGGA SAI3IC 
UUCUACAAUC UAUUUCUAGA UCGUGGA SAI3ICR 
UCCACGAUCU AGAAAUAGAU UGUAGAA SAI3R 



- Z.fl Pj© ~f X2—-f h Streptococcus pneumoniaeftOD 
NARU/X (4RNA t <D H i-^-f :/ V ¥4 if — 3 ^SJS 

-triiw -f y ■*?—> 3 vxc i 9 $ ftfc^-i :/ 

- @s £ *ifc w*>S28 1 ta«c» - ^ © 

t Streptococcus pneumoniaeft»DNA&LF/Xi*RNA i: 

- mfrW 7" y *V gyicit) £ ixfc^-f 7" 
1-5 *y bo 

[fi>firi3 2] 1 S£i.Ji©Streptococcus agalactiae 



SAII 
SAI11C 
SAII ICR 
SAIiR 

SAI2 
SAI2IC 
SAI2ICR 
SAI2R 
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7SAI4: 



TCTAGTTTTA AAGAAACTAG GTT 
AACCTAGTTT CTTTAAAACT AGA 
AACCUAGUUU CUUUAAAACU AGA 
UCUAGUUUUA AAGAAACUAG GUU 

[Ib*>53 3] ife^Klf-V^tfi-eStreptococcus a 
galactiaett5r^Hi-r5fc*(D*ft-e&oT, JS^(-<t 
9 7n-7©gWeM{;:7 7 V^y^-t-S 2«»77^ 

-r-tr^-t-SsKy ^ 5 -if ilglKJS L.Tif*f 
fc&ttJ-t^tfc©^ (DNAXSiRNA) SriKgfr/S CTil 
a^^ttTtvW 7 y ^ if— > 3 y-?^ 5 i 5 jc 
LT^fclifrlB£*i^ttf-:':77i'fc, 7 n -7 £ 7-^7 
L#5 Streptococcus agalactiaetttO^M 
t © IRI © W ^ 5 ^-f if- V 3 v nfli m-t- 5 & 
#TT?lll*«32Jce«orp t Stt SPt £ , 

Wf'f" Streptococcus agalactia 

etfccDDNARtFRNA© fffif^ tW^P ¥4 5 7" n - 7 

3 4] W 7* y ?4 if- v- 3 ft3X 
SSC (1XSSC=0. 15M NaCl,0.015M^a:^-^ b V 7 
A, pH7. 0) , ^25mM© y >-^!8SffSpH7. I, 20%flfc--f^ 
yftjjvKi.T^ K, 0.02%Ficoll > 0.02%<y^y\kmT^ 
7*5 0. 02%?Ky fcT^Vtfn y Ky&tfW. lmg/ml© 
ifir^ttf-^ft^DNA^^* LTJo 5 , 

KJ3XSSC, 25mMy ^^ISff«pH7. lSV20%JJSi 
-fty^Ar? F«r£# L.T*5 9 , ffiffl^tiS/n 

7* y y-f 3 V}&g;W35~45t ©SSffl&OVOt 

ifjfatl WSBM t *f j6f 5 w ^ y if- v- 3 yi 

ft (HT) XO^fift (WT) 

AACAATTTGA ACCTTTCGAT T 
AAGACGCAAA TGGCAGGTTT CC 

HTS.tF/3Z.i4WT:45t N 

TTCTACAATC TATTTCTAGA TCGTGGA 

HTSU ? /X«:WT:45 < C, 

AACCTAGTTT CTTTAAAACT AGA 



SAI4 
SAI4IC 
SAI4ICR 
SAI4R 

HT&tF/Xi4WT :37-e&5rtSr#« 1 1"5 ft*«33iC 
Eft»^#)^K)-y">'7 P /Wcf J "eStreptococcus agalactia 

[ft*iS3 5] i^^^^Kp-e^Sfew, »*b< 

il^lTCDStreptococcus agalactiaeft^in vitro^Hi 

-if *il32^fB«©7n -7©v ^Ttt^ bS^i $ ttfc 

i t, lS©7n-7fc, 
-^fhib<D-J'u—-?b^m.(D, Bit L< (4^r<Z)Strept 
ococcus agalactiaet*cODNAStF/Xi4RNAt 

-f 7 y if- s/ 3 y sis c s *a r t «riB*a 

-flfia^-r 7* y TV if--> 3 yfc £ i9 £ fbfcW 7* 

y ? v&~mmiti-r?>fcib(D^mt%^&f)\ xit 

-m-mmm- ZMttlZL. 'P1£< t h 1 a^Streptoc 
occus agalactiaeiC*J-LT#SKl"5?& t> fioft*^32 

(-isigoy n - 7<d 1 «a»e>i»R £ ft/oft < 

- itt?)C07°D — 7* £ Streptococcus agalactiae$cC9D 
NA&tF/X iiRNA i W W iC/N-f 7" y TV if- 3 VgjS 

- wria^-f 7* y tv if--> 3 yiat) tfm $ n/tw 7 

- Hfr^^ic @S $ ttfcft*Jl32(cfH«co7D -7» 
v^tt^^SK$ttfc/>/ce< tt iaco7n-7t, 
-1^7 n - 7o0^6<]iH?iJ ^^•tfDNASW/X 14RNA»I#* 
ftjifS ii 6 fc * t 7 y -7 - 1 , 
-^WifS^ ^fgTfe 5 &Uv / Xf4i tit® 7^-7 
i Streptococcus agalactiae^CDDNAS.D $ /Xi*RNA t 
©WfcW7*y ^if-^3 

-l&IW ^ y if—7 3 Vfc «t 9 ^ 5 ft/t/N-f 7 

[If>jcll3 6] i%^l¥]f-y7/Vtf 1 -t?Campylobacter j 
ejuni&t/Campylobacter colitt5r^Wt" 5 tcifrCDjj&; 
ffcot, 7n-7©S^ffi?iJt77^= 3 r>'^5 21 
CD77-T ^-^^T-rSjKy t< 7-ifii«£tS^JSffl LT 
tUfi^-ti-fc^til-r^t*©^ (DNAXttRNA) Sr&gC: 
JtSCTjg^^^tt^TT'WT'y y^if—> 3 yr-t 
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5 iSKbTfe^fcttrls**^^^^^ 

i:f">'7 P /V^(C#ftL# 5 Campylobacter jejuni&W; 
ampylobacter coli*©fflttG&l^i:©KI©W7*y ^ 
-fif— v-3 Bjtgt-f 5^#T"t* 1 «filii©Caiiipylob 
acter jejuniStFCampylobacter colitt^rMtH*t"5fc 
J6<D7 P P-7'-efeoT, ^P-^jg^ft^T'Campyl 
obacter jejuniSt/Campylobacter coli S3fe©DNA,K. 
t>VXi4RNA©*t/^^'y ^XU ffi©£ttS*©D 
NAJW/XiSRNA £ ^ :/ y ¥4 X L* V ^ t ^ 5 *fl= 
T"C\ EH0(C^i-16S-23SrRNA^^<— if— ga^lJ^^SK 

wia^ij &-£t? - t £#® t 1- 5 7* d - -j t mm £ * 5 

Sli, Wi-f-^^^t#ftL#5Campylobacter j 
ejuniS. ^Campylobacter colitfcWDNA&tFRNA©!^,!; 

w 7* y x-r 5 7°n -7' t ©w-e w 7' y y 

fi^iT ©Campylobacter jejuniK. ^Campylobacter co 
litt£in vitrc#trj-f 3 A © ^ -y Fffcot, 

— 1 8f.£<,_h©Campylobacter je juniSt/Campylobacter 

^5jg-gO^^-f4 ; "C ! 'Campylobacter jejuniSWCampylobact 
er coliS3fe©DNA&UV';Xf*RNA©#-£:W7 , y ¥4 X 
U {t!l©£»£*©DNA&I>VXteRNAiS3:/N^7"y *V 
XU^tV^ ^ffT'C, El0iC^-fl6S-23SrRNA^^< 
— tf— IS^iJ ^ £ ft 5 1 5 ~McXW<OtSM L/cJ* ^ 

7"n-7'©v^ft/$^ib;l^$ft/c^< tt)ll<oy 
n-7*i, 

- r ft 6> ©7" a -7* i #ffe, £ L < ii^Campylobacte 
r jejuniS.CKCampylobacter colitt©DNA,&0\/Xi±R 
NAt©MlC/^^y ^if-v-g ^S^S^r^ C 

-P-»K^5r^6tl(-L, £ <b Ht^Campylob 

acter jejuni^T/Campylobacter colii^^f LT#^6t) 
Tfe 9 l.'OtulHT'P— 7"©Vvf ft* 3 1 lii^lK^/: 

— ^ft hn~fxi~- 7" £ Campylobacter jejuni &.lK:ampy 
lobacter colit*©DNA&l>VXi*RNA£ ©Fb1(C/^ 7'y 

- iiufBW "/ y if- V a i 9 JFM $ ftfc w 7* 

- @s $ ft fctfriB^ p -7 '©v ^-r fta^ e> 

mutsiiT-'pt£< £t> is©7°p-7~£, 

-^7°^— 7 > ©flflftia?iJ£^tpDNA&tf/;mRNA©||^ 



-SlSftlftif BTffi-efc 9 XUvOai-ft P>©7°n-7~ 
£ Campylobacter jejuniK. ^Campylobacter colitt© 
DNA&tJV'XJ±RNA£©^!;:/^7'y ^Vif— >^3 ^SJS 

- iWB^^W 7* y ?4 3 v(d J; <9 JfM £ ft/c^-f 7" 
'J j/ K«ra^tfeW-t-Sfc»©¥StSr^tfi £&#«£ 
1"5*y bo 

4, 8, 12, 16, 20, 24, 28,ftT>*32©I/ vf ft^— fliCE 
ia©«^t)Xi4«a©«*%?:^B#Kin vitro^W 

7^^^^'-f-5 / >^< t i»©^7-T-7-l-J;5BI* 
teSa?iJ^r^M DNASt5/Xi±RNASrgab, ifSbfcM 

tesa?ij t if ji© T'n-^t y y if 

a >-^"iiei^-rs^^r\ iaj^_h©^-y =f?^ 

y!-«tt)^$ftfc^^y y K*a«ft^ajcJ:t»* 

[r.'f-KJ.i. 9] ^^^f-^^KfJfc^SftS !«©» 
^Xf4*a©«^^I^Bf}Cin vitro^W1-5fcfe 
©^ry h-C&oT, 

hb/cft*fl3, 4, 8, 12, 16, 20, 24, 28^1^32© 
v^Tft^-iil-fBfc©:^ -:/©'>&< fcfc Hi, 

- -fnumin Z^trWkRXl /X «RNA©^?g 

mm mzmmmm-t 5 fc * m&s •< 1 , 

-H^Wlifi^ 9 XtK/Xi±-ft b(D-7u--7 

t # ffl-T^ t ^^©DNAStK/XfiRNA fc © W :/ 
y ?V if- v- 3 ^SJ* Sr*C$*5^t nfH^BMi f» 

-w^w y y-r v 3 >-t £ 19 ^ s ftfc w 7" 

5/cfe©, y^y-Ay/KS^ (rRNA) #tC16 
S&U«23SrRNAjte^ © ^ y— M^S ^ ft 5 

ftT V ^ 5 £5, mftftffl $ ftT V ^ 7£#W:as 
^•P, **SttT?*!)» *W*«JT?*)5. iftb©^ 

rt^ffS. rfte>©«g?:/p-:/©#i|i LT}4, ^ 

y/Am->pffii (dna) ,7=7^5 k, y*v 
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ity ^^ix^f ^ftit5t»it*5„ *y^ 

t5:tm, KWHNI»«s*<, ^i-ttjyWSlt 

T?t5. 

QimK&^zmkbim&fct^-zte^) 

fefcSo lot, »ffl««jK?iJH:£tT©#tR*^r-t-5 

( i ) t&\\m^m^^(off j ^xzM&r^-z 
di) mmztzmtmrnit. -ur-mmmzmo 

5 0 *5£©5:Sfc-e(4Tenover, Clin. Microbiol. Rev. Jj82 
-101, 1988£#!§£ftfcV\ 

ftd ft 5 i 5 ft 7 y v y 5 fc * CAIS^M 

#lli^^fc>ft ttft ft 6^^ti5^ofc (Korol ik 
et al. , J. Gen. Microbiol. 134:521-529, 1988;Grimon 
t et al., J. Clin. Microbiol. 21:431-437, 1985;Welch 
er et al. , Nucl. Acids Res. 14: 10027-10044, 1986 ;D 
onegan et al. , Mol. Cell. Probes 3_: 13-26, 1989;Be 
aulieu and ROY, Abstract nr D249, Abstracts of 
the Annual Meeting of the American Society 
for Microbiology, 1989) „ Uhhb<DW&, WMfo 

75^yh mmm £ ft s Mfirt^ (Dmmjutmwjmw 

^ y - - v^KHSr^g 9ti?)S^i itfttift £ ft 

£ft3ft£>if, ^Mt^lWw*^5aK^SK*5. 
16SXi423SrRNA«fH^-i^ ffif-fE* £ ftt^S ^l££r 

ft-r5^t^e>ftrv^5o-c% T'B-^HBSteffls 

ft-t^5„ L^Lft^P,, ^fcioT^iiftlciS^ 
SIBM^tt^^S f-KV ^fc fe, #i| xjf 16S&U?23SrRNA 

ite^- a» h m © ^ p - ^ ft v ^ 



£«9£EBU Lft tjftff ft b ftv^r t < ft 9 , /M" :/ 
D ^V-if-v'a h y y-;iy->-«gc45„ 
-ft^oA^^^L-et^ftS IgdStiiSfc 

5Sct, 16SSO«23SrRNAafi^-^^#S6t7 ,, n-y^ 

t°-#fe-t£„ SEi»i^-er±i6SrRNAae? 

F rRNA (srRNA) fclUC] tirRNA->.X b n 5 ' 
^IllfetL, 23SrRNA [^CiJ-^a-^s/ hrRNA (IrRNA) 
fil^C] ^mM-T5„ 5SrRNAiHS^-r±v^ hoyffl3' 
*«Sl^jt-t-5„ 16S, 23SSU55S«^«^-<-f— ffi 

*fei>9#i££ft, rft^w^^-- y— 

yD-irs/^y^'iill-^l-S^RNA (tRNA) it^&tf 
^^•j-/Ha?iJ^MiCg L#5„ 4-f ft#JtrRNAv'* Fny 

ii^V KU w-r-ifxt/^^y y i$%i> VT—t 

i-itJHi-yn-feyv'v^sft, rit«as«»tferiM-a 0 
^o-c, *-<—y— mi$,mm%.yo<D7; ^<nmw 

&f-5©t?l4/i< , fu.iifrRNA^T-XtKT'n-fes/^V^ 
Sfel^irfcffffii-So JljEjUBMrRNA-^ h P V©«5£& 
U ! 3/P'fe y Gegenheimer and Apirion.Micr 

obiol. Rev. 45:502-541, 1981{Cp^lClE*§ ftTV^ 0 
K^t)©«yV A^W^ii^^ft 5 , srRNAS. 
mrRNAM(C5. 8SRNA»e^ ^Sfefi Ltfc' <9 , 5SrRNAjte 
^-^4SlJ^@c04tV^^'>'T f i : ^T^-^t-IaE$ftrv^5 (Pe 
rry, Annu. Rev.Biochem. 45:605— 629, 1976;Long and D 
awid.Annu. Rev. Biochem. 49:727-764, 1980) „ L^^Lft 

(DrRNAv^X >-(4H|g(^^^T:-fc5 (florst and 
Gri veil, Nature 290:443-444,1981) „ 

H*©^ga?lJL-^>fai^^ftTV^ftV^ (^!|x.(iYoung e 
t al., J. Biol. Chem. 254: 3264-3271, 1979;&tMartens 
et al. , System. Appl. Microbiol. _9_:224-230, 198 

7) 0 ztib<Dy*-fifrtb&m&pmft&mmc ; T'ffit 
r-§ftv\ 

fTffR^ttOftWKttffl $ft, 16SSTJ«23SrRNAjge^ H 
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o v> T t f bJ ft? HJ $ tl X V ^ V \ 

ia^P-ra^S^teW^Et-iafc^tlTV^ (Ramirez a 
nd Guevara, Mol. Bioch. Parasitol. 22: 177-183, 198 
7) „ L*>Uft«se>, tefflSftfcMtf^tfWftcDTT'p 

( i ) Ramirez&t^GuevaraiC J; •? ffi^B £ *Wfc U — A 
31^^^— }*srRNASt^lrRNAM<»^^— S^E 
"Cfift < , 2 0<Dpg1"5rRNAV* h o 
mmX*& <0 , r © £ 5 !J— ilXS^-e«rRNA 

h P y©SWft^[I L^iV^'^Jlf > srRNA& 
tFlrRNASe?- Pfl © * if— (- ii* M# T* fe 5 „ 

(ii) iUST-^— 9— 77^7 y h^ffl-t-5Leishm 

lot, ^WroBWfi, IIloJ:5iftf4*o 
rRNA«e^Pfl <D * 9— b»« £ it« 

^^?^roSiJ(D g 6tJ}"±> Neisseria gonorrhoeae, Neiss 
eria meningitidis, Branhamella catarrhal is, Haemop 
hilus ducreyi, Haemophilus influenzae, Bordetella 

pertussis, Streptococcus agalactiae, Streptococcu 
s pneumoniae, Campylobacter jejuniXOTampylobact 
er coli*£r^trj-f 6fc*», 16S-23SrRNA^^<— f— 

mm* b mm £ n 5 dna:/ n - y 5 r t 1? & 

3 ^^t 1 ^^ay, -y- >- F-r y ^xteJS w y* y if 
- v 3 >ti»© £ 5 ft W y 5 y-f 3 vt*RK £ 

V) ^i^^^-y-^-y/Vcfi-CNeisseria gonorrhoeae, Neiss 
eria meningitidis, Branhamella catarrhal is, Haemop 
hilus ducreyi, Haemophilus influenzae, Bordetella 

pertussis, Streptococcus agalactiae, Streptococcu 
s pneumoniae, Campylobacter je junii&.'CKCampylobact 
er coli#c£l&tti-f 5fc*<£^ 16S-23SrRNAiieT-^'< 

— y— mm*bmmt5H%MKy p u---7%;mm-r?>~ t 

T?&5„ ^3PJCDMtSlJ«g|^Jt4, Neisseria gonorrh 
oeae, Neisseria meningitidis, Branhamella catarrha 
lis, Haemophilus ducreyi, Haemophilus influenzae,B 
ordetella pertussis, Streptococcus agalactiae, Str 
eptococcus pneumoniae, Campylobacter jejuniStKa 



mpylobacter colif*©in vitro#lfr,ffly°P — ^RUW 

a r t xh a. 

^^i±M©rRNAjte^-Rg»^-<— y— «&co4>& < t 
t»i55? ? u-^-f- k«» e>«i* s tt 5 y n s„ 

ft), i t)#S«Iti4»IS©rRNAite^-M, #tU6SX£/2 
3SrRNA3tf5T-^»^-<— y— Mtt<Z)|1)15^^ l^^-f" K~ 

«K<O#SjlB~#Sll00J«^U'^K3S»&flf^5n57'n- 
£ !9#£6<Ji-«16S^23SrRNAag^M(D^^ 

£ <o¥ffema-£mnim^xhz> £ 5 ts^^ttfc 

rRNAjlfS^-^©^^— y— ffi$c©ga#R::W ^ P ^-f X 

>-T^ir-rffiy'D-yic#,!9 . rRNAjlfK^-HOX^— y- 

- * g W^tJCDrRNAjte^-M©^^— y— ffi^C05? ^ U- 
Kia^iJ^r. ftafiBatOrBNAite^W^^^— ^- ffi 

-5 ^»'>*< t ^ i ®wrRNA®e^tfy»x 
1-5 s Kj^wrRNAae^-p^rox^— y— ^ra^/i < 
i5~ias~*>:ic©^^ y*3-h\ £!9&*L<^«ji5~ 

^)100y ^ w^-t^ K©B?iJSrSS?i- 5 i t {C£ 19 , X!£ 
y— ffl«Sr#5£ 5(-s SW4«©^ 

y— iBWd^tRNAaeT-xtK^ic i 9 yy-r;v%m 
(DNA^u«/xi4RNA) t#*6«j^-ryyy-rx 

£ 5 *£f 5 r t !^£ 19 Jl^^tiSo 

t£#(- , rRNAjte^-PfS <D X y—^^5 16Sr 
RNAite^S.t^23SrRNAae^KW^^^^— y— ffiifcX 

y— **©SKia^Ji4«f*#ttC0rRNAiie^ 
('itgJLT^f^tt (semi -conserved nature) 
rt^iUft, ffot, ^^-f—**(£rRNAiteT- 
■?rtblfr£ ?) t7 c n-7'OP^i-&jir-&5 0 mi, 2 
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TIB*-eMc, ^^5*«16SrRNAia?iJ»ffi[Slffi (16S 

hom) (mmm%) m%x?mi&-fz>ft 



mit hom) (Cj;tKLfc 0 fl^Ht (16S hom 

RXf-X^— f— hom) Intelligentics Inc. StJ^Gen 
ofit SAfiPC Geney^b^^T (1989^4^20 0 U 1) 



ft® ft 


IKS 

JL v u 


7 * - 1} - 






hom 


hom 


N . gonorrhoeae 


N . gonorrhoeae 


99.9* 


100* 


NCTC 8375 


ITG 4367 


(1434) 


(335) 


B. pertussis 


B. bronchi septica 


1 00 % 


98.1* 


ATCC 10380 


NCTC 452 


(417) 


(582) 


N . gonorrhoeae 


N. meningitidis 


99* 


93.5* 


NCTC 8375 


NCTC 10025 


(1452) 


(603) 


B . catarrha t i s 


N . non 1 i quef ac i ens 


97.9* 


87.1* 


ITG 4197 


ATCC 19975 


(1244) 


.(498) 


B. pertussis 


N . gonorrhoeae 


86. 3* 


58 .4* 


ATCC 10380 


NCTC 8375 


(998) 


(582) 


B . catarrha 1 i s 


N. gonorrhoeae 


83.8* 


68.1* 


ITG 4197 


NCTC 8375 


(1485) 


(498) 


H . ducreyi 


E . co 1 i 


88.31 


67.1* 


CIP 541 




(1498) 


(346) 



orrhoeae, Neisseria meningitidis, Branhamella cata 
rrhal is, Haemophilus ducreyi, Haemophilus influenz 
ae, Bordetella pertussis, Streptococcus agalactia 
e, Streptococcus pneumoniae, Campylobacter jejuni 



t fc„ 16SS.U ; /Xii23SrRNA^tr 1 fft#Mtty = P ~~? 
SrEV^£"t"^ t ^"Cfr^^ofcNeisseria meningitidi 
s&OTordetella pertussis!!© MWj* h> % 
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M-fZ>&.9\-(DM (fiR (^©Campylobacter^ ffi©Hae 
mophilusSL Actinobacillusflt, Bacteroides§L chlam 

ydiaa^) (Dmmm-f^--f%,mm\^^<~^—mmi 
i4-*«-efe<9, #fi=<t: 0 -#ftL#s©-e\ WigfrRN 
», DNA^-^yx^^^^fii-efe^o 

16S-23SrRNA^^-<— 9— ^ffjf ^ tt5 -/o 
-r/©BiJ©#L£», *?yy5-if*SJS (PCR) 

©*^— if— ««(4Mx.(±\ 5fe* 16SR<^23SrRNAiteT- 



©3' *JS&1^5' *«0f*#««(CfiJi9^TbfLfc^ 

rRNAit 

{H^©ftft#l4£rfiJffl-f S fc, P-«t>VD h=vv 

^ffl L.xmma-mm\z.^m.(D^Lm(D^-<— if— 

tf— H*J4^#ga^iJ{C i 9 $ ixTV ^ 5 © 

iffltsr t^-et5 0 tot^- if— ^©la^ij 

ii, 16SXii23SrRNAi^fiJ9 §§T btltzUft7°7-{ 



r^^-Wl : TGGCTCACAT TGAACGCTCG CGGC& 

CCTTTCCCTC ACGGTACTGG T 
T 7 A V - ft 2 : TGGGTGAAGT CGTAACAAGG TA& 



%mn-f %mmmx~mm\z.2-o<Dy--77yy*y\- 

b LX?x2~-=.yy-r? ) ~h&X'%?><, Ml3-t'PCRM»5r 
^n — — yf-tZfcltXDX h7T-^ Medlin et 
al. (Gene 71:491-499,1988) }C!H<c$tlTV^ 0 

? u-yit7 7 ? ? y bfrb$Li%£ frifzmm Scoia 5 

S 0 yp-^IBM^l-lo^tS^-Ty^^foS i/p 
ffcoiS5^1 : b<ft3 l c$tiS„ 



CTTC GTCCCCT. 

±IB(c^L/tryn-f-ic i <9 if— ia?ij£# 

if— ^«©5? kkm ^s^awi© 

-^SB^j^paS-rs/c^f-^s^^-r-feSo 
ftfiptat t±, DNAffin©^-c*t>ag5tBiiS-f s r 
t m&btixte <o loss £^ t esij $ e> 

^t!l-#mi-i*S©M*L, 3g-a-SiS75%et±T?jS>o-C 

fciv^u, m'MStvm<, ^ra^DNAt@^iw^*sr^^ 

»^^»^Esy-f--<tgjapa©? y y^ k 
p-^Wtsr tfls-rrts. *©»g-, 

1B^©ff«©^W5A« L#S#^^p -^"*«$r«- 

^>^^/na?ij©i 5 ^^.^— !f— ©^^^©^^■f 

#-n-t&S„ L-^L^^fe, 16S-23SrRNA^^— if— IB 
JKi-/h$<, iil-goObpJ^T^&Sw-t 5 , 
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M X. ii 1 eS&U^SSrRNAjtfK^- M <£> 700bp (D X f— 
]fc«u . SSEf-^T'/K fti^^ m$kX\Z 

- & it / * - 7 : 



Ne i s s er i a gonorrhoeae** 5r ^ ttii" S * ^ © 



? )V - 7°NG [ 1 



CGATGCGTCG TT ATTCT ACT TCGC 



NCI 1 



GCGA AGTAG A AT AACG ACGC ATCG 



GCGAACUAGA AU AACG ACGC AUCG 



NCI1IC 
NGI1ICR 



CGAUGCGUCG UUAUUCUACU UCGC 
? )V - 7'NGIE: 



NCI 1R 



TTCG TTTACC TACCCGTTG A CTAAGT A AG C A A AC 
GTTTGCTT AC TTAGTCAACG GGTAGGT AAA CGAA 



GUUUGCUU AC UUAGUCAACG GGUAGGUAAA CGAA 



NGIZ 

NGIZIC 

NGI2ICR 



UUGGUUUACC UACCCGUUGA CKAAGUA AGC A A AC 



NG I ER 



fpSBM t isi-©RNAX(4DNAg&t) t w t" y ?4 x-t s t 



Neisseria meningitidis**^^ 5 fc£>C0^3£W 
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- & m r >v - 7- : 

^■yW - 7 NMI 1 : 

GGTCAAGTGT GACGTCGCCC TG NMI 1 

CAGGGCG ACG TCACACTTG A CC NHI1IC 

CAGGGCGACG UCACACUUGA CC NMI1ICR 

GGUCAACUGU GACGUCGCCC UG NHI1R 
? )V - 7 NMI 2: 

GTTCTTGGTC AAGTGTGACG TC NHI2 

GACGTCACAC TTG ACCAAGA AC NHI2IC 

GACGUCACAC UUGACCAAGA AC NHI2ICR 

GUUCUUGGUG AAGUGUCACG UC NHI2R 
7 )V - 7 NHI3: 

GCGTTCGTTA TAGCTATCTA CTGTGC NNI3 

GCACAGTAG A TAGCTATAAC CAACCC NHI3IC 

GCACAGU AG A UAGCUAUAAC GAACGC NMI3ICR 

GCGUUCCUUA UAGCUAUCUA CUGUGC NHI3R 
y )V - 7 N H I 4 : 

TGCGTTCGAT ATTGCTATCT ACTGTGC A NHI4 

TGCACAGTAG ATAGCAATAT CGAACGCA NHI4IC 

UGCACAG U AG AUAGCAAUAU CGAACGCA NHMICR 

UGCGUUCGAU AUUGCUAUCU ACUGUCCA NMI4R 
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7" )V - r N H I 5 : 



TTTTGTTCTTGGTCAAGTGTCACCTCGCCCTGAATGGATTCTGTTCCATT 

NHI5 

AATGCAACAGAATCCATTCAGGGCGACGTCACACTTGACCAAGAACAAAA 

NHI5IC 

AAUGGAACAGAAUCCAUUCAGGGCGACGUCACACUUGACCAAGAACAAAA 

NMI5ICR 

UUUUGUUCUUGGUCAAGUGUGACGUCGCCCUGAAUGGAUUCUGUUCCAUU 

NHI5R 

7 )V - 7*NHI6: 

TTTGCCT A AC ATTCCGTTG A CT AG A ACATC ACAC NHI6 
CTCTCATGTT CTAGTCAACG GAATCTTAGG CAAA NMI6IC 
GUCUGAUGUU CUAGUCAACG GAAUGUUAGG CAAA NMI6ICR 
UUUCCCUAAC AUUCCGUUGA CUAGAACJiUC AG AC NMJ 6R 

tV^5^#T"C, Branhamella catarrhalisWt^ktHi' ^tc^XD^WM 
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- m m r >\> - r 



7 )V- ~T BCIl: 

TTAAACATCT TACCAAAG 

CTTTGCTAAG ATGTTTAA 

CUUUGGUAAC AUGUUUAA 

UUAAACAUCU UACCAAAG 
? )V - 7' B C I 2 : 

TTG ATGTTTA A ACTTGCTTG GTGGA 

TCCACCAACC AACTTTAAAC ATCAA 

UCCACCAAGC AAGUUUAAAC AUCAA 

UUGAUGUUUA AACUUCCUUG GUGGA 

mum t m-<DWhxnmm&) t w y y $4 x~rz> t 

- m M 7 >l - 7 : 

7 )V - 7* H D 1 1 : 
TTATTATGCG CGAGGCATAT TG 

CA A TATGCCT CGCGCAT A AT A A 

CAAUAUGCCU CGCGCAUAAU AA 

f&gSM t m— ©RNAXttDNAilftj :/ y ^ X-f 5 t 



BCIl 
BCI1IC 
BCI1ICR 
BCI1R 



BCI2 
BCI2IC 
BCI2ICR 
BCI2R 

Haemophilus ducreyitfc^ffl-f 5 fcat>^>^^^cO^-. 



HDI1 
I1D 1 1 1 C 
HDI1ICR 
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Haemophilus inf luenzaetttr^ttB-T^ fc&©*3ilPJl 



7 IV - r R 11 1 : 

ACGCATCAAA TTGACCCCAC TT 
AAGTGCGGTC AATTTGATGC GT 

AACUGCGGUC AAUUUGAUGC GU 

ACGCAUCAAA UUGACCGCAC 111) 
7 ;W - T K 1 1 Z : 

ACTTTG AAGT G A A A ACTT A A AG 

CTTTA AGTTT TCACTTCAAA GT 

CUUUAAGUUU UCACUUCAAA Gl) 

ACUUUG AAGU GAAAACl/UAA AG 

- • ©*S©v vf ti/Wc: 1 XiilM©;* ^ i^f- K 
^ ;W - 7' : 



HI II 

nunc 

HII1ICR 
H I I 1 R 

HUE 
HI I 2 I C 
KIIEICR 
HUZR 

Bordetella pertussistt^ttif 5 fc*©^|SK© 



^ )V - 7" B P 1 1 



CCACACCCAT CCTCTGG ACA GGCTT 



BPI 1 



AAGCCTGTCC AGAGGATGGG TGTGG 



BPUIC 



AAGCCUGUCC AG AGGAUGGG UGUGG 



BP 1 1 1 CR 



CCACACCCAU CCUCUGGACA GCCUU 

Tfa©^©v^•f^^(c^ov^r^>7°P-7 ^ ^^s■r5^ 



BPI 1R 

mm t PJ-©RNAXt±DNAi!6<} t /^ ~? V ¥4 X-fS t 
- • ©5fcS©V vf tl^t 1 X(4*f@©X ^ K 
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• sfjtBffiMwv^-f tifrx* i etui©* ^ v-*^ v-t>m& 
- S » ^ ;w - r : 



Streptococcus pneumoniaett5r^tB"f"5 tc>i><D^.$fc 
§H<ZW:/D Wf->3 y7 , D-7'tt 1 



- 7*BPI1: 



CCACACCCAT CCTCTGG ACA GGCTT 

AAGCCTGTCC AGAGGATGGG TGTGG 

AAGCCUCUCC AG AGGAUGCG UGUGG 

CCACACCCAU CCUCUGGACA GCCUU 
j7* - 7° S P I 2 : 

AGG AACTGCG CATTGGTCTT 

A AG ACCA ATG CGCAGTTCCT 

AAGACCAAUC CGCAGUUCCU 

AG G A ACUGCG CAUUGGUCUU 
? )V - 7* SPI3 : 

G AGTTTATG A CTGAAAGGTC AGAA 
TTCTG ACCTT TCAGTCATAA ACTC 
UUCUG ACCU U UCAGliCAUAA ACUC 

illiffi^I t ^-©RNAXteDNAif ^ fcW ;/ U ^ X"f 5 £ 



BPI1 
BP 1 1 1 C 
BP 1 1 1 CR 
BPI1R 

SPI2 
SPI2IC 
SPI2ICR 
SPIER 

SPI3 
SPI3IC 
SPI3ICR 
SPI3R 

Streptococcus agalactiaeft^^tt|"t"5 fctf)(D^^i 
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7 )V - 7 S A 1 1 : 
A ATCG AA AGG TTCA A ATTGT T 
AACAATTTGA ACCTTTCC AT T 
AACAAUUUGA ACCUUUCGAU U 

AAUCCAAAGG UUCAAAUUGU U 

7 )V - 7 S A 1 1 : 

CGAAACCTGC CATTTGCGTC TT 

AAG ACGCAAA TGGCACGTTT CC 
AAG ACGCAAA UCGCAGGUUU CC 

GGAA ACCUGC CAUUUCCCUC UU 
- 7 S A 13 : 

TCCACGATCT AGA AATAGAT TGTAGAA 

TTCTACA ATC TATTTCTAGA TCGTGGA 

UUCUACAAUC UAUUUCUAGA UCGUCGA 

UCCACGAUCU AGAAAUAGAU UGUAG A A 

7 )V — 7* S A I 4 : 

TCTAGTTTTA AAG AAACTAG GTT 
AACCTAGTTT CTTTAAAACT AGA 
AACCUACUUU CUUUAAAACU AGA 



UCUAGUUUUA AAGAAACU AG GUU 



SAI 1 
SAI1IC 
SAI1ICR 
SAI1R 

SAIZ 

SAI2IC 

SAI2ICR 

SAI2R 

SAI3 
SA I 3 1 C 
SAI3ICR 
SAI3R 

SA14 
SAI4IC 
SAI4ICR 
SAI4R 
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• sfjtBffiMwv^-f tifrx* i etui©* ^ v-*^ v-t>m& 

*fP^f4i:(-, ii^0*ft#l?7 P P -^Campylobacte 
r jejuni^. {^Campylobacter coli fi^fcCDDNA.&TJV'.X 

iiRNA t 5 xi-a t ^ 5 *#~pc, 

EU0ir^L16S-23SrRNA.X-<— ir— HB^kM^^S 

nfc*fj£i" 5 ffittE^lJSr^tf Campylobacter jejuni.^ 
^Campylobacter coli^^trJ-f-S fc&CDW 7* D 

77V— 7°NGI1, NGI2, NMI1, NMI2, NMI3, NMI4, NMI5, NMI6, 
BCI1, BCI2, HDI1, Hill, HII2, BPI1, SPI1, SPI2, SPI3, SAI1, 
SAI2 ; SAI3S.U ? SAI4{C^LfciB^iJtf 1 , T/vyy^v H± 

A:Tx=/V^S 
C:Vf->vV$IS 

GI2, NMIl, NMI2, NMI3, NMI4, NMI5, NMI6, BCI1, BCI2, HDI1, H 
III, HII2, BPI1, SPI1, SPI2, SPI3, SAI1, SAI2, SAIS&tFSAI 

ftSE («x.fl7 n-^T^:? ?-©«77^^ ^ h 

x«i£7 n-=^7-<7 p-frbrnmyv-yzmm-t 

i 19 ^$tl#5«^»DNA^T'JifatIW« 

77^yF (±15-R^S^IB?IJCD*^(0^ 7 

Ml- r^/V— 7X©7n— 7*J (XtiNGIl,NGI2,NMI 

1, NMI2, NMI3, NMI4, NMI5, NMI6, BCI1, BCI2, HDI1, Hill, HII 

2, BPI1, SPI1, SPI2, SPI3, SAI1, SAI2, SAI3S.t^SAI4/5^^ 
UiStiZ) tm-Z>b%, r© < £5ft7 p n-7'fS_hfEX 

5 IBM 2r 6h<vb MM £ ftfcv \ 



->7 7 u^-^- K&tflMI;* 7 i^f- K (fi)x.(4V 7 i/ 
d-^Kj ft*M»W:Kt, 111 («i«^^7'y^ 

(4, ^!lx.tt*#!-R^RNAXi4DNA« (^tlx.tfffiWDNAS.t) 5 
I^SRNAXttDNAfO i©W7'y y^lf->f3 VIM 

*?&BJf±M(-, ±.Bmm<D^-ftifr%#\,X$o<9R-o 
_hfa7"D— yco^^ttSr^ML^eV'J; 5 (;:— $|$<Z)7 7 ^ 
K/^g#|Lfc7°n-7'i;i^2>„ T-d-t*^ _hlB 
7>— T^^-f ti^dJU-SSS?© 1 axSi^w-SM* 
e>«^Stb5*&tfc5*s, tOi#, 7°p-7'f*Neis 
seria gonorrhoeae, Neisseria meningitidis, Branham 
ella catarrhalis, Haemophilus ducreyi, Haemophilus 

influenzae, Bordetella pertussis, Streptococcus 
agalactiae, Streptococcus pneumoniaeXtiCampylobac 
ter jejuniS-t/Campylobacter coliffiftfltfisfflffllCM 

(D^L'pfD^^^^-f iS t h if ©Neisseria gonorrhoe 
ae, Neisseria meningitidis, Branhamella catarrhali 
s, Haemophilus ducreyi, Haemophilus influenzae, Bor 
detella pertussis, Streptococcus agalactiae, Strep 
tococcus pneumoniae >b L- < f±Campylobacter jejuni 
^^Campylobacter colicORNAXi4DNAiC-^4^5gB?lJ 

itICRtiaai-rSr tICX'Omi') > X^Neisseria go 
norrhoeae, Neisseria meningitidis, Branhamella cat 
arrhalis, Haemophilus ducreyi, Haemophilus influen 
zae, Bordetella pertussis, Streptococcus agalactia 
e, Streptococcus pneumoniae t> ^Campylobacter 
jejuni&tKCampylobacter col i CD^^RNAX t4DNA(C*a 

35^©^M?r ; fr"f"5Neisseria gonorrhoeae, Neisseria 
meningitidis, Branhamella catarrhalis, Haemophilu 
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s ducreyi, Haemophilus influenzae, Bordetella per coli#:©£g|ra4ftV' 1 t LT & j:%M$i£fe&t 5 

tussis, Streptococcus agalactiae, Streptococcus pn dj$MiB? l J©V"' - f 2 tLd i d i p3 ; Bfi!c$tl5 0 
eumoniaeXfiCampylobacter jejuniKt^Campylobacter Neisseria gonorrhoeae©^-^ 

GCG A ACTACA ATAACGACGC ATCC 



CTTTCCTTAC TTAGTCAACC CGTACGTAAA CG A A „ 

Neisseria meningitidisCD#'n\ 

CAGGGCG ACG TCACACTTCA CC 

GACGTCACAC TTGACCAAGA AC 
GCAC AGTAG A TAGCTATAAC GAACGC 

TGCACAGTAG ATAGCAATAT CGAACGCA 

AATGGAACAGAATCCATTCAGGGCGACGTCACACTTGACCAGAACAAAA 
GTCTGATGTT CTAGTCAACG G A ATGTTAGG C A A A „ 

Branhamella catarrhalisCO^o, 

CTTTGGTAAG ATGTTTA A 
TCCACCAAGC AACTTTAAAC ATCAA, 

Haemophilus ducreyi CD ilHK Bordetella pertussis<73S>-n\ 

CAATATGCCT CGCGCATAAT A A „ 

hhGCCTGTCC AGAGGATGGG TGTGG 0 

Haemophilus inf luenzaeCDHlEh Streptococcus agalactiaetO^-n-, 

AAGTGCGGTC AATTTG ATGC GT 
CTTTAAGTTT TC ACTTC A A A G T 0 

Streptococcus pneumoniaeCDS^o", 

TGC ATTACTT GGTG ATCTCT CAC 
AAGACCAATC CGCAGTTCCT 
TTCTGACCTT TC AGTCATAA ACTC„ 
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AACAATTTC A ACCTTTCCAT T 



AAGACGC A AA TGGCACGTTT CC 



TTCTACAATC TATTTCTAG A TCGTCGA 



AACCTAGTTT CTT 

tf-Y vtf— FmiW7^5 K&^p-^^U 
&£fcj£X-C3Si50fc5< 7 VT— If LT7 P-yft 

^BJflJEt, ^*^Wf->-7°;Vtfir'Neisseria gon 
orrhoeae, Neisseria meningitidis, Branhainella cata 
rrhal is, Haemophilus ducreyi, Haemophilus influenz 
ae, Bordetella pertussis, Streptococcus agalactia 
e, Streptococcus pneumoniaeXliCampylobacter jeju 
ni&TKampylobacter colitt^^Oj-f S fc^CO^ffilc: 

K (DNAXJ4RNA) £ W :/ U ^-f if — V 3 VT? f 5 i 5 

Rtf/Xfet hftflS^'o, Neisseria gonorrhoeae, Nei 
sseria meningitidis, Branhamel la catarrhalis, Haem 
ophilus ducreyi, Haemophilus influenzae, Bordetell 
a pertussis, Streptococcus agalactiae, Streptococc 
us pneumoniaeXfiCampylobacter je juniXC/Campylo 
bacter colifc, KSlJ-TS - b ^t?§ 5 0 *3§W<£>*1£ 
ii. Neisseria gonorrhoeae, Neisseria meningitidi 
s, Branhamella catarrhalis, Haemophilus ducreyi, Ha 
emophilus influenzae, Bordetella pertussis, Strept 
ococcus agalactiae, Streptococcus pneumoniaeXfJC 
ampylobacter jejuni,S. ^Campylobacter colit^&r - ^ 

W7*y 7 Kri5$ffl£;fr/fc#£\ ^/V— 7"NGI1,NGI2, 
NMI1, NMI2, NMI3, NMI4, NMI5, NMI6, BCI1, BCI2, HDI1.HII1, 
HII2, BPI1, SPI1, SPI2, SPI3, SAI1, SAI2, SAI3,&.tJSAI4CD 
-fxi — -f<D\ ^-fflfr(D\%.5% <P Nei sseria gonorrh 

oeae, Neisseria meningitidis, Branhamella catarrha 
lis, Haemophilus ducreyi, Haemophilus influenzae,B 
ordetella pertussis, Streptococcus agalactiaeSt^ 



TA AA ACT AG A „ 

Streptococcus pneumoniae};! J; 5Jf§*fe;SS£fe^6tlJ" V 

**HJ»^rflJ^*Jfet|«}C J; 5 Neisseria gonor 
rhoeae, Neisseria meningitidis, Branhamella catarr 
hal is, Haemophilus ducreyi, Haemophilus influenza 
e, Bordetella pertussis, Streptococcus agalactiae, 
Streptococcus pneumoniaeXtiCampylobacter jejuni 
R ^Campylobacter colittSr^m^S tc£><D%m£i3 

ft L#<5Neisseria gonorrhoeae, Neisseria meningit 
idis, Branhamella catarrhalis, Haemophilus ducrey 
i, Haemophilus influenzae, Bordetella pertussis, St 
reptococcus agalactiae, Streptococcus pneumoniae 
XfiCampylobacter jejuniXt/Campylobacter coli|5fc 
CDDNA^ft&tKRNA b W ~f V ¥4 X"f 3 7°P — 

W 7" y y-Y if — > a ^fti*. flffcHW 7" y *V 

/>-f 7' y if->- 3 yatrafc^sattT'n -7" (-e 

*!§WcD7 0 n-7*CD*K/^7"y TVif— >3 ^Xilgfc 
"f^-fv^^ynt-fn—fhU^b^wm^^h 

^jgw^y^-r^— >3>-ii#:ii^3xssc (i xs 

SC = 0. 15M NaCl, 0. 015M7" J^SH" h y pH7. 
0) , ^25mMO y >-g?igftf$pH7. 1, 20%B4 ^^t^/U 
AT? V\ 0. 02%Ficoll, 0.02%y-^]i].?#7/K/? V, 
0.02%J}<y fcf—A-tfP y KV&tWO. lmg/mlCD||©fXtt 

0*85*N«#H:, 3Kl 3 XSSC, 25mMy >-^««KpH7. 1 
R.mo%U4 ty*MT 5 KSr-a^So #CD/^ 7" 
y if- f 3 >-X i4)5tif-» ffiffl t 5 . 

L*»b*^P), 7°p-'7'Xttttf*tSM5r*A-r5# 
S\ j6&5g ft «r*tt*# 5 fc * t ^ p Srffiffl Wll *S 
Jtfi, B.D.HAMES and S. J. HIGGINS, (eds. ) .Nucleic 

acid kydridization. A practical approach, IRL 
Press, Oxford, U. K. , 1985iCfa*^tlT 1^5 i 5 ftlJ^PW 
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— $£{0)NA:DNA/^:/y y TORNAiDNAX 
fiRNA : RNA/^'f "7* V y K£ 9 feSStWffit^ tfctg 

^Vif-v-a ^Af+SrSJS$-ti-5^^T-fo5 0 

^^S^i^^oT^ — ftjttNeisseria gonorrhoeae, Nei 
sseria meningitidis, Branhamel la catarrhalis, Haem 
ophilus ducreyi, Haemophilus influenzae, Bordetell 
a pertussis, Streptococcus agalactiae, Streptococc 
us pneumoniaeXfiCampylobacter jejuni.&Otampylo 
bacter colit*£&mi-3 W^U^ 
3 >^#^W t * 5 J; 5 fcltKW -7" V ¥4 

**HJ©SiJ©mgM«t J; 5 t, W -7"y ^ if-f 

^/V— yNGIlCO^n— y-CNeisseria gonorrhoeae^ 

©siisii i a t , wyy if- 3 v&tf/x 
Ellis* Ufc*-e*>5. 

tffV— -fm\2<D :/ P — 7"-t?Nei sseria gonorrhoeae^ 

(ommmm^ £ 5 1 > w ^ y if- >- 3 v&.uvx 

^/V— yNMIlcoyn— r/fNei sseria meningitidis 

^/V— 7°NMI2©7 P 13— 7" "C'Nei sseria meningitidis 
fecDHKI8# i 5 t , W 7" y y-f if - ^ 3 V&tF/ 

^/U— ;/NMI30:/p — :/ -^"Neisseria meningitidis 

*^^m (&tm<z>sra#£#a»e>i&5'j) -rsfc^w* 

/^^y^if-v-a^t^/ 

^VV— 7 P NMI407 P 13— 7"l?Nei sseria meningitidis 
?£coHKI8«(- ±5t. W :/ y ^ if- ~> 3 



^/V— :/NMI5©;/n — r/^Nei sseria meningitidis 

m<Dmmmmi- z.&t, ^j-fy n if-v a 

^'/V— y^NMI6C07 c ti— 7"""C?Nei sseria meningitidis 

Xt4Sfe^-£i$ii«]50 o C(cp«i1-5 irS^-efe •? , 

^/U— 7"BCIl<Dyp — ^'-eBranhamella catarrhalis 

i 5 1 , /N-r ^ y if—> a vs. u?/ 

^Vv— 7°BCI 2 © 7° n — 7"' T'Branhame 11a catarrhal i s 
i 5 t . ^ y ^ if->- a XRtf/ 

xi±sfemasi±^42°cicfiai-r5 ta©r-& 9 , mmt 

if;V— ^BPI \<Dy"v — ~f -CBor de t e 11a p er tus s i s$c 

(Dmmmmi- xzt, w -? y if~> 3 ^t>vx 

^Vl^— 7°HDI 1 CD 7° n — y "CHaemophi lus ducrey i ffi. & 
^/V— TUlIlcoyn— T'-CHaemophilus influenzae 

m<ommmmic x^t, ^ •? y ^ if-v a yRv/ 

^Vv— 7°HII2©7 B n— T'T'Haemophilus influenzae 
ft©*ftffi«fc £ 5 t , ^-T 7* y if-v- a >RTf/ 

^/U— 7°SAI IO/d- ^ t?Str eptococcus agal ac t ia 

jjm<Dmmmm\z ± a t , w ^ y if- >- a 

^7V— 7°SAI207 P l=t — -/-^Streptococcus agalactia 

/m" y ^ if- 3 ysy 
/xi±gfemajti±^45°cici)ia-r 5 1 0 , 
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^/V— 7 P SAI307 P a— ^"CStreptococcus agalactia 

xmommnm^ at, w :/ y if —> 3 >-s^ 

£7V— 7 P SAI4CD7 1> 13 — T'T'Streptococcus agalactia 
e*£tfetij (Xtm©iMBS4^i*i6»e>ESiJ) 

ysPI IO y°n~- 7"' "^"Streptococcus pneumonia 
;/SPI2©:/i3 — ^-^Streptococcus pneumonia 

i 5 1 , ^-f^y if—> 3 >rti 
/xamm^m^c^mw-fz tmmr-h <o , mm 

^/V— ySPISCDT^P— ^'•^Streptococcus pneumonia 
e«?r^m (Rtm©JMB|SjHi»A»e>KBiJ) -fSfc&co 

± s t , ^-r :/ y if~> 3 ^-xo 5 
/xf4*if-?s.aft^j45t:}cp®i-?.i;)i^-t?fc'p, mm 

2^S£3(4Ki£Neisseria meningitidis^SrW^fftM 

—Neisseria meningitidis{£!|#||£ft/<£:/n— 7\ BP*> 
^;V"-7"NMI1, NMI12, NMI3, NMI4, NMI5XttNMI6«y n — 

— rfrt n — T'tNeisseria meningitidis$c<DDNA 

Tp^flfjiijEfcNeisseria gonorrhoeaett^r#SWt^# 

—Neisseria gonorrhoeae{C#Jlf&tj/ t £;/n — :/\ HP*?;/ 
)V— 7°NGI1X!4NGI2C757 C C — ;/ £ , 

— ^tt^W^P— ^"t Neisseria gonorrhoeae$;CDDNA 
RXf/xmm(D^ b <Dmiz^4 ~f V ¥4 if — > 3 vK 

- mm^ -f y 9 4 if - v 3 ± 5 $ *bfc/»f :/ 

Efi iiM t- Br anhame 11a catarrhal i stt £r \Z. 

- JifBBr anhamel 1 a catarrhal i s ftj & :/ P — -ft* 



BCI1X(±BCI2CD — 7*<t > 

-i}lf)®7'n-7''i Branhamel la catarrhal i stfcODN 
AS.I>VXiiRNA«^i:»Rg(C/^^y ^/ff-> 3 

^HJttMt-Haemophilus ducreyiftcSr^KjM&W 
-_kfBHaemophilus ducreyi {C^Jg^&z/P — Z/'/^bll 

- rftPjOz/p—^tHaemophilus ducreyitt»DNA& 

y y K&«l$1fctti-f 5 
*ISBJi±M(-Bordetella pertussis1*Sr#Mte(C# 

-±IBBordetella pertussis!^#^6t^7 P n— 
-^tlhnzfn— ^"iBordetella pertussis^CDDNAS. 

-DtrlB^-f 7' y if — ■> s y(c £ 5 JFM § ~7 

*ISBJt4Mi-Haemophilus inf luenzae*Sr#^K)(C 
-±IBHaemophilus influenzaet#S6tl^7°i3— T'd^ 
HII13?:i±HII2©7 0 n-7 > 't, 

- r. h (O-fv — 7"" i Haemophilus inf luenzae^^DNA 

&^VXteRNA©*t©rfll''M':/y y-f if-v-3 

-ftrfEW ^ y i?— > s ^ t £ 9 ^ $ ^^fc/^-f 7" 

^^i^fiMi^Streptococcus agalactiaeft^#^K) 

— ±IBStreptococcus agalactiae{C#^^^C7 P t3 —7' 

7°SAI1, SAI2, SAI3Xt4SAI4<D7 P n— y* b , 

— ^ihh<D ~f xi— -fb Streptococcus agalactiaeftcDD 
NASW/XflRNAcO^ b (Dmc^-i y' y #4 if — V 3 V 
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-iufBW 7' V ¥4 if— > a y\C i. <9 Bf& £ ftfcW 7* 

^^BJffiiEtStreptococcus pneumoniaett^ilfMfl 5 ] 
— JifBStreptococcus pneumoniae (JL# Jlfitl & 7° n 7* 

7°SPI1, SPI2X(4SPI3©7°P — 7'fc> 

— ^tl?) CD 7° P^- 7' i Streptococcus pneumoniaeftcDD 
NA&i;/Xf4RNAi»^ t COdflfc/M' 7~ JJ ^*-f $/ 3 V 

-iiufEW 7" V ¥4 if~> 3 vtc J; 5 jftfc SftfcW 7* 

^^i^iiM^Campylobacter je juni^.t^Campylobact 
er coli«£#*W^ffi^3fc#)<D=3ry M-#!3 , II 
dry Hi, 

— JifBCampylobacter jejuniR. ^Campylobacter coli 
n— 7*£, 

— ifoibcDT'ia — 7* £ Campylobacter jejuni$.0 5 Campy 
lobacter coli*(DDNA&t//Xf4RNAcD^ £ COffidW 

7 y *v if- -> 3 y sjS £j£ e. $ * 5 r t a* wffi 
-ttrtaw 7° y *v -e-s/ ^yianMJ nfcw 7* 

S<5< Tyir-ffcSottSiJ-y K-f y^M'T'y ^Vif- 

NN and HASSEL, Cell, 12:23-36; 1977;RANKI et a 
1., Gene, 21: 77-85; 1983) „ IftW7 , y^f-v'3 
^Ty-fe-f fi^fSLVjiaSrW-rS^, f"> y^ 
-f 7* y ^ if ~> 3 yWf ^i(i*Jt^ii5v > t v > 5 jfii-C 

IISP^-SrBa-ta 2««/c-^OTt5^ sit 
7°p-7'i::£--3< Pt^»#^tt^*:^:(c-f-5 r t ds~e# 

-r/ropf^as (i) H6tiifecD^|-«^^|c/^^y 

wxu j.o di) m-v>msitt)£.mzs^ v ?v 

y ?W 7 y if~> 3 y->xrA|»©i 5 
f&Wf5 5. 

/P^'lftti (Cf/iO AR&B k 



T'n-T'im^ (Bti<) AS.U?CI±I*(D^t 
j^cD7°n-7'as«ll&«g?(;:W 7~ y X-T 5 r fc 

"CNeisseria gonorrhoeae, Neisseria meningitidis, B 
ranhamella catarrhal is, Haemophilus ducreyi, Haemo 
philus influenzae, Bordetella pertussis, Streptoco 
ecus agalactiae, Streptococcus pneumoniaeXfiCamp 
ylobacter jejuni&tKCampylobacter colit£#J|£ltlft 

f-y hv y ?w 7' y ^ if--> 3 yr y-t-r r*«ffi-r 

51i dST*^ 6, fy K-f y f-^-f 7" 9 ^ if-V 3 y 

*^BJ!tiMl-^tl^l^-y-V7 e /Hf 1 'eNeisseria gonor 
rhoeae^^in vitro^ffi-f5fcfeCDf->- K-Y y=f-^4 
7*y W^/syryt-fl*? K=3ry h 

-^-Stt^^tlWl- LJ.O/>*< i: t 1 tt^Neisse 
ria gonorrhoeae^ L-C#^Kjt?fe?. / >^< k t 2tt 

— ifa <D:/p — 7* i: Neisseria gonorrhoeaetScDDNA 
S.T>VX«RNAt©Pfl(CW7y ^f->3 

— mm^4 -f y 3 ± 9 ^ $ *xfc/N>r 7~ 

y y KSrigNFtfeffl-t-5fc»o¥Jl!fcSr^tfo 

^^l^f4MiCitl' ! f i 6tlf-^7°/ytr 1 -CNeisseria menin 
gitidisft^in vitro^ffi-f &fz£><Df-> K-f y ; 9 : •/^-f 
7*y W^ayryWMy ht«i9, K=¥y h 
14, 

-^-^^T-SrtlWl- LfiO'>4< fc % 1 S^Neisse 
ria meningitidis^^- LT#Ifl!lT*fe5'>/j;< tt2 
a»7 > D-7'i:, 

— itbfe. CO 7°P —7 i: Neisseria meningitidisftcDDNA 
RV/XttRNAtomiK:^ 7'y ^Vif-v-3 yH/S^ 

-mn^4 -f y if -i y 3 y m i 9 jfm $ jxfc^-r 7" 

y y KSr«l*tlWrSfc»©#ai:S:-&tf. 

S4M i^Wf - y 7/V tf 1 -CBranhamel la cat 
arrhalistt^rin vitro^trj-f'S fc*©-y-y hV 
^7~y ^^gyryt'fl*? hfcflSfl, R^ry 
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-IrI— mMftTZMtftlZ. LJ.o/>ft < £ t 1 S^Bran 
hamella catarrhalis(C^fLTi|t^WT-fo.5^^< £ % 

-^foh<D-fxi~-~?~t Branhamella catarrhalisftcCODN 
AXOVXitRNA £ cow lew 7* y y-f if-v- 3 ^fiOSSr 

— itrta^^-f 7* y if- v 3 vtc j; 19 »*snfcw ^ 

iiMiCife^W-y- V^Kp'CHaemophi lus due 
reyitt^in vitro^ffil-Sfc^Wf- V K-f yfW7' 

-l^-ft^T-^g^}- L.g.O'>ft < £ % 1 S^Haemop 
hilus ducreyifc*j-Lr#^^-efeS^/£< £ t 2 i© 

b, 

-r.fte>©7°i3— 7*£ Haemophi lus ducrey iftcODNAS. 

-ttrtaw 7" y *v if- *s 3 v jc <t <o bi& snfcw :/ 

^B^iijEt^^^-thy^KfTHaemophilus inf 
luenzaet*£rin vitoro^tm - ^ tzib<Di- 1/ Y4 yf-^ 

-R-iW^Pftaifi&K: LI.O'>ft < £ t 1 a^Haemop 
hilus influenzae^ L-t#*8-?$>54># <it2 

-i;h,ibc07°n — 7 £ Haemophi lus inf luenzae$;C9DNA 

-frtrw 7~ y *y if- -> 3 ± 5 m& $ tifc w 7* 

^^iiSfc^^^f-y^V^-CBordetella pert 
ussis»2rin vitro^ffil-SfcfeCOf-^ hM ?f/^/ 

-IH-S^^-Srg^^ Ll_0/>/,e < £ 1 a^Bordet 
ella pertussis}^ LT#^T-fc3'>&< tt)2t 

— rtf"Lp5C07°t3 — T^Bordetella pertussisftODNAS. 
tF/X ilRNA £ CO H 7" y TV if — i 7 3 yR/S 

-tfjfB/M'r/y ^if-v^a yici !9 7lM$*lfc/M'7* 
W ft H ^ f - ^ TVV ^ "t?Str eptococcus a 



galactiaef*£rin vitro^ffit" 5 fc*0-y->- K-f j/^/n 
-f 7'y Wf->3y77WI*y bfcfl5 0, 

-^-S^T-Sr#Wi- LJ.o4>#< £ t> 1 S^Strept 
ococcus agalactiae&C^tf LT#Jllft"Cfc5'^ft< it 
2ScO7 0 n-7 ? £, 

- CO 7° C— 7*£ Streptococcus agalactiaeftcOD 
NAStf/XttKNAt OBfcW 7 s U if-^ 3 

-lifilrW 7' y TV 3 Tic J; «) JfM £ ftfc^ 7* 

y y KSrja^wi-sfcfero^at^tfo 

SiS d £tl^#jf- >"77v "^Streptococcus p 
neumoniaett£in vitro^ttj^S fztfXDf-y b*-f -y^~^ 

bfi, 

-|RlH£&5H L 3r8lltt£ Llo/>4< £ % 1 g^strept 
ococcus pneumoniaet^LT#J|te'T?fc54>ft < £% 
2Sco7n-7£, 

- ^ fl h © 7° n— 7* £ Streptococcus pneumoniaeftcOD 
NAXtK/XiiRNA£corai-/^7 f y ^Vif-v-3 VSiS 

- -f y if V aytiO^fJS <Xfc^-f 7" 

^WttM^itt^Wf-V^tfi-eCampylobacter j 
ejunitt&in vitro^Wi-5/cfecof- V hV yf^^^ 

-|^-«»^Sr«Wt LIo'>4< £ % 1 S^Campyl 
obacter jejuni JC*f LtfSWt^ 5 'Mi. < tt>2l 
©7°n-7 f £, 

- ^tlh CO 7 n— 7 £ Campylobacter jejunittcODNAS. 
V/X i±RNA £ co Pel 7 y if- ^> a -yfcm Sr^fe 

-w^w 7~ y y-r if-^ 3 >t £ 19 jgjft $ ttfc/^-f t* 

*^l^fiMl-^^6tlf->7 B /Vtr 1 T:-Campylobacter c 
oli^^rin vitro^tti-f-5fc*cO-y->- K-f yf^^P 
?Vif-^a >7*i/i?^ffl*i/ b}r#!3, hfi, 
-M-i»ifc^f-ft*«lK Llo'>4< £ 1 S^Campyl 
obacter eolith LT#*$T?fe5'>& < £ t 2 «CO 
7°n-7'£, 

- r^?5 CO 7 n— 7* £ Campylobacter coli^CODNAS.U 5 
/Xf±RNA£c0H(cl/^7'y ^Vif-v-a y-MJS^^C 

i^^^£, 

- itffiB/^ 7* y if- v- 3 y ^ £ 9 ^ $ Hfc/N^ 7* 
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=i -f ~> 3 Wvf •? D if — =y 3 >"?f4, #W 

imm m •? n - ^ t * t © w km&l £ ti s /> 
^:/y y KKH^-ra. igteiw^imti^ws^n 
-:/t^©Mf£t©p^ffM^5W:/y y k©si± 

*5 0 LTV^fcr i ^-TBtt 

^ y #V if-: >/ 3 VgJSaMSv ^ fc \C X 9 «HB £ *b 
5o #£©^Ml«K:J;5i:, »iafc&»L;fc*!r£Kj;*- 
y =fj< ^ u-^-f- K7"p -^-SrSSfctfH- i: W ^ y *V X 

©Wi^fig^tbfcW^y y K£r, ftffl Lfcy^/McUS 

erst l< ttjeitttaije-rso 

&flf (PCR;Mullis and Faloona, Methods in Enzymo 
logy 155:335-350,1987) X'^^zfv 4 b. LTS 

PCRir J; 5 /m* :/ y if- -> 3 y ir -f ra#^t£ 

SfftillS-eftffi £ ft 5 ^*M^ 7 4 -v - (4 , X -S- 
WW© 16S^t^23SrRNAjfi^T- ©ffift fg* \C j| 

vv/££ft5 (SJttfl l #HB) o 

:/p-:/©Vvf fta»«M5M LX£.to¥ft}-9->7M£^-§i 

ti% lWDm^x^mm^^^mmKin vitro 

#ft-f 5 (fgtel2^J£"atp) DNAStJ?/Xf4RNA?r^fa 
zfy ^Vif-v-3 yti •JTgjfcSftfcyvf:?!) y K*M 



£ © J; 5 ^•fypj if- ~> 3 y ir i^H x. ti 
{MMSj^Stc i. D Xit^Jl^ftwttf- ± Willis 

&t//Xf4RNA^#:^SiS1-5 - t KWM-T^Xh 

•So 

*isBjt±Mi-, ^^w-y-^y^tp^^tts it© 

-f^yn-7"©gW@B?iJS:'al>DNAX'0 ; /XttRNA(DBI* 
iftiiS ^rii B^*1- 5 fc * t - * 7° y 4 ^ - b , 

t ^ tbl"^ ^ ©DNAS. t^/X (4RNA tffllMT 1 

x iimmmm&$Li&-f a fc * i-^s^e^ t . 

y y KSriai^lti-t-SfcfcO^atSr^tf,, 

iia^S&O 5 ^ y r- 14, Saiki et al. (Proc. Natl. 
Acad. Sci. USA, 86:6230-6234, 1989) }££<0 lEife^t^T 
^5f h'5-1--/ n y h T y w J; 5 7" y ^Vf 

if-iy 3 v F y h -fv y h T y-fe^ Sr^ti>„ 
i©*o-, 5' tf^=/Ht:7 p 5^rv— Sr^v^5PCR 

-eri, Hf««f^HgLfc#*w^-y ^ ^ k 

^X-r5^IS6 ^ ]7 0 y^^-SrfflV^5PCR, ROWS^ 

hx^s'Mfcit ©^-r 7' y ^-r if- v- 3 ^m^wfe 

#M^ffiir#tfl-fiJ-c& 5#5„ ±ta©J; 5 4^-f 
-/ y ^ ^ 3 ^ r y±4 utmftftmttj* y =f 

( i ) ^/^/l^Moraxella (Branhamella) catarrhal is 
Streptococcus pneumoniae 
Haemophilus influenzea 

(ii) CSF — /~^/V:Neisseria meningitidis 

Haemophilus influenzae 
Streptococcus pneumonoiae 

(iii) J^^tlJit— /^^/V: Neisseria gonorrhoese 

Haemophilus ducreyi 
Chelmydia trachomatis 
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Treponema pallidum 

-eta. 

if itg&Ptft Ltci/^M ^Vif—> a vSr*Jfei-5 

■f^xhz, 

t as&EE;* tLTV > 5 7°p -;/(* l Xii 2 S Lri>fa*&£;ft, 
TV>7j£V\, Bordetella pertussisCO^^^J^ffo 9 , 

• if— ffii^COnf— (73#£fBi& (Bordetella pertus 
sislBM*©^^ U^-f- K271~299, El 2 60±©) 
^WBa?IJSrff1-5o L^UftflSfc, Bordetella pertus 
s i s (73 * if— fflgfeiMfr lb , KSi^Miil" £ Bordete 

iim<DmmmtaK^^xh <o wstv-z/smrih-s 

Z.bftX%Z e Bordetella pertussisi^cOBordetell 

em&ikm-r z>-?\/—?\m 2 <Dfmt*bimr& - 1 

IDflif;^ Moraxella nonliquefaciens&tlfta 
emophilus inf luenzae/^ "ft tf )V— ^aegyptiusCHrft 

^ISWHcKfc, ^^Wf-V^^T' 1 «£i,ii<73Neis 
seria gonorrhoeset^Srin vitro|&tt}i~'57ci£><73 :3 r 5/ 

— H#:^ft#:(^|a^$tifcNeisseria gonorrhoeae 

WifitS^B^Ji-rSrtfe^S^^-r^-i:, 
-**6tliii|>S^"5Itg-efe <9 S.0 ? /X»*frfS7 0 n iNe 
isseria gonorrhoeae^CDDNAS.U?/XHRNA £ <73ffi(^ 
^"7" y if- v- 3 ^SiS Sr^fe C ^ WHftft 

-stria w ■/ v if- v 3 i v) mm £ nfc/»f -f 

seria meningitidisft^rin vitro^(±l"t"5fc!it>0 :3 r y 



- Hft&fffcd @S £ tlfcNei sseria meningitidis 

*< bh llro^o-^t, 

isseria meningiti disttcODNAXrZ/X^RNA t CDMii 

-tE/w 7* y ^-r a^a?) ^ £ tut/w ?• 

y y R£iilP#^ffi1-5fc*<73^l£i:£^ti> 0 

#3HMf±Si^ ^^W-y-^y^tp-eiffiKJlWHaem 
ophilus ducreyitt^rin vitro^ty~f"5 fc *6<73^- -y b 

- 0#^N£(- @f£ & JtfcHaemophi lus ducreyi t 
»^*^<737 P n-7*<73V^n^p351^^tb7t^^< 

-f^yn-ycOgteSBM§r^tfDNASt^/X{4RNA<73B|* 

Wits ^ m^m-r tc * t y ? 4 -? - 1 , 

emophilus ducreyi^cDDNAXO^/XflRNA t CDfSfcW 

7" y ^ a vsjssri i t asiirtifcsw 

- B^JlB/^^' 7* y > 3 yjc i 0 jfM $ ^^7t/^-f 7" 

^t)^6tl-y-V7 P ^tpT'ia^_hroBran 
hamella catarrhalis^^rin vitro^f±}i"5fci(t)<73^r 

-@#:S:^pfri^iaS$tlfcBranhamella catarrhalistC 
<73 7° n - y <D V vfft Fj SSi $ ftfO 

-IS 7° n - ^co^ft Sr^tfDNAStK/X 14RNA(73||* 

mmm^mmmm-r^fcfyic^m^-yy^^-b, 
-mmmmm^mxh v sc^/xi±tfrfa7°n-7 f tBr 

anhamella catarrhalis^cODNASV/XfiRNA t (73 Mi^ 

- Hfria^^ 7" y y-r v « $ ftfc^-r 7 0 

^BJttMi-, ^fe^6tl-y-^7 P /HlJ-ei®K_hcDBord 
etella pertus sis-ffigr in vitro^Hit-5 tz^XD^r -y h 

- ffiW~%MW\C ^ tt /t Bordetel la pertussi s (C# 

^*^BJ<73 7° n - 7'(D V bWVl $ * 

< i t ia<737°n-7^, 

-t/ n - y~(Dmmm^ timkmi/x »rna«bi* 
«ii <e & « Btn*-r 5 fc * hiK* * ^ 9 v - 1 , 

-#^Wiii|)S^ijjfgf (9 StF/X(ltfrfa7 = n-7 f tBo 
rdetella pertussisttcODNAStF/XttRNA b (73 W!-^ 

-f y -if- v- 3 ^sjs c s *s r b ft ^wm 



-36- 



mmx \-mmmm s ± * k&s t , 

ophilus inf luenzaetfc £rin vitro|i|ttli"~<5fci6© :J f 1 y 

— IllifcSSf ffc ESS S ttfcHaemophilus influenzae!^ 

-^P-^W^WiE^J^trDNAJW/^RM©^ 

emophilus inf luenzaeftcWDNA&tf/XFiRNAt <Df3\Z. 
W 5" y if- v' 3 ^SJS ^tCHSit ^-SJfg^ 
US? ttfSHWS Sr^fe/jSc-r 5 * t-i&g £ , 

^BJflJEt, ^ft^Wf-V^^T' 1 ««i:©Stre 
ptococcus pneumoniaett^rin vitro|^tBi~-5 fcfccO^ 
y McffiU, Ml, 

— H-f^^^frli 111 ^ $ tt /"^Streptococcus pneumoniae 
-R7 c n-7"c0SWIB^J5r-^tpDNA^.ilK/Xf4RNA<O»ig 

-#*w*i}«^Brffi-«?**)ay s /xi4iwrC7'o-7'ist 

reptococcus pneumoniaeft(ODNAS.O ? /Xf4RNAi 

:/ y ¥4 s c ^ t dSnrte 

ptococcus agalactiaeft^rin vitro^(±Si~'5 fctfXD^r 
y Mc«9, HI, 

— @f£^^f#:(.r £ tifcStreptococcus agalactiae 
i^^W&#3§W©;/P -;/©l vf tlfrfrbMKZtltc 

reptococcus agalactiaeftOTDNA&lF/XftRNA t ©FbI 

^ y *V i?- v- a >-KiS££ C^itsri dS-BTH 

— ftutew ^ y 3 >-fc: i i? jiM $ ttfc/^-r ^ 

ylobacter jejuniS.tFCampylobacter coliftc^in vi 
tro^WrSfcfecodrs/ W&ry Hi. 

— @#:^^f#:(C @£ $ ^^Campylobacter jejuni \ZM 

MW£#fP71 co y a - :/c9v vf ftd^ e> $ 



<ttl ^I©:7°P — :/t .^Campylobacter coliiC# 

-teT" p - ^©gWIHMSr^DNAS.tK/3?. fiRNA©Bfl{f 

-«*«HB«i8SWIBT?& D &tf/XI4iiWH7 s n-7 ? i:Ca 
mpylobacter jejuniXt/Campylobacter colitt©DNA 
St>VXt4RNAt©^(-W7'y y-fif-v-a ^Mi^Sr 

jfe©7^w4rffiffl-t-5rt^-e^5„ ^n-^'tl, 
32 P, 35 s, 125 I, 3 H&t^ 14 C©J;5£ftltttM/— y— 

5' te®*S«a©i 5£tt«©«**?£t«oT*S 

§tb#S„ #^B^©yn-y©lWi*, S«©^tttt5? 

nmmn-f-a ~y-\$ s i Xiiic«©S$clttt5? ^ w^-^ 
K*«ffli-5ft^»^*K J: 5 J!3fi1-5 r. t fCt 5« 
SiJ©Sc«-tttIift*fe © -f p - T'raft^ » 3 ? jk 

^BJ©^n-y© 1 S^^|tttRNAX«DNAt ©/n 
7~y ^Vif-^3 J: 5 KUfcJMHMISn 

— y— ic i 19 ^i^^smffittftit^^m-rs 

^, 7 f+*X(ite©j£®©«7j^Srffiffl1-5 i ^T? 
f S. 

xtfffiE©^*©*©**, SBtxteW) ^-fsa 

S(-#«0J!©7 o p-^^|l^t>ii-5 r. irfc: i tj 

Xfi^P-T'tllMWDNAt L< (iRNA7 7^7< V h t © 
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-*\ l »i>LhcD7 * i^f- K^ffiw-fk^WiSS^jg 

Ymmif-mm(D-7n—7<D 1 «co7 * Keau: 

T?&5„ 

*fP^cD7"p-7';HM LW/!) ^Vif-i/g vfc 
J; 9 RNAXt>VXi4DNA^Mffi1-Sfc*»*-)£(c t#So 

-ir/vn-^Xft-^^ D >7-iW^-cd J; 5 

^ji±ffi;T£*5d\&UvOUi/M'7*y y KJBjS&flEit 
1"5ftKro#S (09*.*!?**;* b7>«, *yifi/ 

S^U il-glcj; 9, S17/i^7-i?X»-*«DNA<t> 
L< i4RNA£?H{tt5;^ DNA-RNAW7'y y Kfc L< 
ii;-^DNA5r^fl;L^V^»f£s»i#*t:*a-r5„ 

MftdKlW T\ aiSDNAXfiRAN7 7 ? t > h f-*h§- b 
fc*»W©yn-^©W^y ^ KH«*cd#8x, Fix. 
fit Kndrv'T/^^ h-JiCD^ h ;7*7 7 -1" ± 9 

JJcfr, W7'y ^-f XL/c7°P-7Wn-7~_hcD9 

SfefefrDNA^y^TtVh^SWtl-SfcfetvKi, RNA& 
1 Xi4«*»»*-t*a U DNA7 5 >" b Sr^tt 

7V v h igfjtt£it\ W7'y ^Vif-v" 3 ^©»TK 
»1-5fc&(;ii&gfti$ra«, /^7!)^XL»ofc 
77^ yhW7!)^XLfc77^yb!ii^^ 

5o 

DNA^!^*|§0^coa^»7 s P-^^tf^it>T»t5„ 



CD) LT*$ttTV^5 0 *f (match) &.U^@t (g 

ap) "-" T**$ttTV^5„ ETcdR 

^JdMLT, #-3-K* h9^Ktt, t©5' -3' 

5' *Sii, 16S rRNA»e^-C0jfif4T-fe <0 , 3' 
ii, 23S rRNA5tfi^-COj£^T'&5o 

El l-01Oir#{i$^5#^#: (E. coliCD 
<) «16St23S rRNAite^troMW^^— iJ— ^JjcCD 
£«iS?iJ ft, JfiB-C* 5 £ t £ ix&tift b % 

g| 1 [^fi. Neisseria gonorrhoeae&MCTC 8375 (_h 
M) RXflTU 4367 (T?IJ) <D16Sfc23S rRNAjteT"tC> 
HS©*^— y— ®*©16S rRNAjfiftfficDS^ga^lJT 7 4 
J- V h^^tL-CV5„ 

g|2(Ct4 x Bordetella pertussis ATCC 10380 (Ji 
S.tJ^Bordetella bronchi septica NCTC 452 (T?!l) 
c016Si23S rRNA t CDW©^^<— tf— ««»S^iB?lJT 

B3t!i, Neisseria meningitidis NCTC 10025 (± 
?IJ) RWJeisseria gonorrhoeae NCTC 8375 (T?!l) ©1 
6S 1 23S rRNA £ ©H© * ^— f— ffi*£<£>$B&ga?lJ7 5 -f 
^ V h^$^xv->5„ 

g|4(Ctt N Neisseria gonorrhoeae NCTC 8375 (± 
StFBordetella pertussis ATCC 10380 (T^J) «01 
6Si23S rRNAi <Df$(DX-<— y— ^ro^E?iJT 7 4 

M5\Cli, Branhamella catarrhalis ITM 4197 (J: 
?IJ) ^tKNeisseria gonorrhoeae NCTC 8375 (T^J) ©1 
6S 1 23S rRNA t <D Pfl © * -<-f— ^©^Sfi^lJT 7 

116lCf±, Haemophilus ducreyi CIP 542 (_k#|) S 
^Escherichia coli (T?0 ©16Sfc23S rRNAtcOdlcO 
7-<— y— M«»«®gB?iJT7-r^ V h^StlTV^ 
5 0 

g]7i^tt, Branhamella catarrhalis ITM 4197 (_k 
M) XtBJoraxella nonliquefaciens ATCC 19975 (T 
M) ©16St23S rRNA t CD Ffl © y— fflJ^CD^^IB 

g|8(Cf4, Haemophilus influenzae (/^-f jJ-^'/P— 7° 
influenzae) NCTC 8143 (_k^!l) S.t>*Haemophilus influ 
enzae ir^f^— 7°aegyptius) ITM 859 (T^J) »1 

6S 1 23S rRNA t <D H © 7 y— IR^CO^Sa^JT 7 

IH9!£fi N Streptococcus pneumoniae S90 — 5122 (_t 
M) S.t^Streptococcus agalactiae U90-2817 (T^J) 
<D 16S 1 23S rRNA t CO PH3 CO X y— fl*COS^E?lJT 
7^f 7< V h^^$tlTV>5 0 

HlOlifi. Campylobacter jejuni ATCC 33560 (Ji 
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£1]) .^Campylobacter coli ATCC 33559 (TM) <D16S 
i:23S rRNAiOMw;*.^— f— ffi*gc»23S rRNAiSfiffico 

ATCC: American Type Culture Collection, Rockville.M 
D, USA. 

CIP:Collection de 1' Institut Pasteur, Paris, Franc 
e. 

ITM: Institute of Tropical Medicine, Antwerp, Belgiu 
m. 

NCTC:National Collection of Type Cultures, Central 
Public Health Laboratory, London, United Kingsom. 

SS^Ji , .T©^fe# : :Neisseria gonorrhoeae, Neisseria 
meningitidis^ Branhamella catarrhalis, Haemophilus 
ducreyi^ Haemophilus influenzaeJWBordetella per 
tussis?riiltR.Lfc 0 

-7^ 16SS0«* It (423S rRNA^trftl JL £ tv&l 

5o ffiffl Lfc^ffi^ flfcfc|B*b*VlSt), ROSSAU^O 
J. Gen. Microbiol. ;135: 1735-1745, 1989^/cfigScffl^ 
WH^8940/045. 3{C|E«<75^S t *KWiC^--efc 5 0 

16S-23S rRNA^-^— f— i?W<£:J£(f 3rRNAjtf5 
f77^ > h©Sf^^Bi£tt, Perkin Elmer Cetus 
© "Gene Amp" 3^ H-ffilSftS^ffikl^oT^JfiL 
fc*U^5— tf«RJ6jfe (PCR) fciDW&ftfc. rRNA 

i-«#$tLfc*fc(4^»#$tlfc (semi-cons 



erved) Wtr^^S 5^ 1/3^ K£rPCR:/7-f t 
=</W±, Saiki?> (1989) (Cj;9|B*$ttrv^5„ 
Neisseria meningitidisStMeisseria gonorrhoeae 

t> , SV^O ? fl!l»NeisseriaatcO^BlJft^^:[SitV^S 
l\ Neisseria meningitidis^. ^Neisseria gonorrhoea 
e|r#^.K)/ c eDNA7 P P — j^WNeisseriafltCDlgCD 
IE Lt ^SiKb^a*B.o^j*^ >-f;v^x i ft b coH^ 

Neisseria gonorrhoeae Sr^ttit" 5 7tfe(C#< CODNA^ 

p-^tov^iafiSix-rtfc (ic#l#lfmis®0272 o 

09-^\K.T^IHS?0337 896^§-;URDEAP>, Clin. Chem. 35:1571- 
1575, 1989;T0TTENfj, J. Infect. Dis. 148:462-471, 1989; 
DONEGANfj, Mol. Cell. Probes 3; 13-26, 1989;K0LBERGb, 
Mol. Cell. Probes 3:59-72, 1989) „ L^L^b, - 
|1^C07°P— ;/cD|*)<D|&o;H±, ^-Neisseria gonorr 
hoeaetti^-f 3/K J&a?fl*i$< ftV^ ft 
fco yi4f&-C16S-23S rRNA^^— f— 

Neisseria meningitidisftSr#tlJ-f SDNA^n— T't 
&£$ftfc (KOLBERGfe, Mol. Cell. Probes 3:59-72,198 
9) o Neisseria gonorrhoeae© fc° U ^'M^^^hW^^ 
iltLZ.<DZfn—zfh^ Neisseria meningitidisf£M LT 
*flfK»Jltt-et>ite<*«ti«< ttfci^ofc. 

Neisseria gonorrhoeae^ ^Neisseria meningitidis 
Mt*CD16Si23S rRNAJte^tWM©^-^— f— 

ftr v n s mjjvmfr e> , &ofr<Dm&#)tr7v 

j^60&g#C9^*Sc9}f AE?U£r, Neisseria mening 
itidis^cox^-f— ^tfJ(c^mbfc„ ^TcOlfl^J : 



CGTCAAGTGT GACGTCGCCC TG 



NM I 1 



GTTCTTGGTC AAGTGTG ACG 

(g| 3 ©Neisseria meningitidisI2^J©l&£>Ff365~386 
E±J5fe©) ^^-t-Sf(D^5 loroiUr-Ct, Neis 
seria meningitidis ^Neisseria gonorrhoeae t ©Halt 5 



TC NMI2 

T^?>, 2 tl© t !) ^ U-tf K/D (Neisse 
ria meningitidis.5. ^Neisseria gonorrhoeaeCO^[±l^J 
©NMIS&tMill) : 



GCGTTCGTTA TAGCTATCTA CTGTCC 



NM I 3 



CGATGCGTCG 

rift^©^ u-^KSr 



TTATTCTACT TCGC NCI 1 

#y 5?^ W^K^-t— £ -S.-r/Ph7>X7x.7—eZ$.Rll,TZ<D3' Soffit 5 
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OfiBft5K©#< ©Neisseria meningitidis.K.tMe 
isseria gonorrhoeaetfcftjK© Ky 1 — ^/Ky b L-fc3£ 
tt^V ADNA_K.Wtil«IW (bacterial taxa) SjfcCO^ 

W ^ y ^Vi?— v-3 y-S-D-fe!*, 3 XSSC. 25mM 

(20%,v/v) „ Ficoll (0.02%,w/v) , ? vtMfT/I^:/ 
57 (0.02%,w/v) , JKU tf=^t°a U K>- (0.02%,w 
/v) &t> % >iT£/WTSttLfc1^»ftDNA (O.lmg/m 
1) *fci*5 XSSCCDftbl9k:3 XSSC (1XS 

SC:0. 15M NaCl.O. 015M^^>-^ b y ?A,pH7.0) 



fflLIo*;uA7 5F?r20% (v/v) *T^JlP LfcEJfl- 
iC ti . ^ - ftttttDNA 7 tH^f-yh (Boehr inge 
r Mannheim®) <D~fn b =i/Vv— hro^ST'fcofc,, gfe 
}#K?&S±, 3 XSSC, 20%*/VAT5 KS.t^25mMy 
gff?*pH7. lSr^X-e^fc 

Neisseria gonorrhoeae (y*n — ;/NGIl) 
*fci4Neisseria menigitidis (^H — Z/'NMIl, NM^K-l^ 
NMI3) fcfcf L,#^K*5f*tt-e J-OSa^ift*^ ft Zttfi 
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NMIJ KMI2 NMI3 NGIl 
(45°C) (45°C) (40°C) (50°C) 



Neisseria meningitidis 


52/53 


i n/1 1 


JO/ JO 


n/i i 
U/ll 


Neisseria sp ATCC 4383] 


1/1 


1 /I 


i/i 


n/i 
U/l 


Neisseria eonQrrhoeae 






n/i n 
U/1U 


1U/JU 


Neisseria oolvssrrharpa 






U/J 


n/i 
0/3 


Neisseria lactamica 






U/ 1U 


n/i n 


Neisseria ci nf*rf*:a 








/.< 
2/4 








U/3 


0/3 




n/i 
U/l 




0/1 


0/1 


I lClaaCi (d liar CavC{(5 


n/i 
U/l 




0/1 


0/1 




U/2 




0/2 


0/2 




n/i 




0/1 


0/1 




u/z 




uu 


0/2 


NJfMcic^ria ran 


n/i 
U/l 




nit 

U/l 


0/1 


id aLUtMall+> 


n/i 
U/l 




0/1 


0/1 




U/l 




0/1 


on 




U/j 




0/4 


0/3 




n/i 
U/l 




0/1 


O/l 


C^TyC PTnun 


n/i 

VI 1 




n/i 
u/l 


n/i 
0/1 


XVJllL£CIJd UCIlllI jUCcIllS 






0/1 


0/1 


run ecu d KJiii^aC 


n/i 
U/l 




0/1 


0/1 


jiuiunsiciia niuciicn 






0/1 


0/1 


oimonsieiia crassa 


n/i 
0/1 




Ail 

0/3 


0/1 


oimonsicLia stceoat 


A/1 

0/1 




0/1 


0/1 


^irnonsictia sp 


n/t 
U/I 




0/1 


0/1 


Alvsielia SUformis 


0/1 




0/1 


0/1 


Eikcnella conodens 


0/2 




D/2 


0/2 


Chroraobacierium vioiaceum 


0/1 




0/1 


0/1 


Jodobacter fluviatOe 


0/1 


• 


0/1 


0/1 


Aquaspirilum dispar 


0/1 




0/1 


0/1 


Cocnamonas lestostcroni 


nil 

0/1 




0/1 


0/1 


Haemophilus influenzae 


0/1 








Haemophilus ducreyi 


0/1 




0/1 


0/1 


Kineeiia indologenes 


0/1 




0/1 


0/1 


Moraxella lacunaia 


0/1 








Moraxctla nonliquefaciens 


0/1 








MoraxeIJa catarrhalis 


0/3 




0/2 


0/2 


Moraxella cunicuti 


0/1 








MoraxeIJa caviac 


0/1 








Moraxeiia ovis 


0/1 








MoraxeIJa oslocnsis 


0/1 








Escherichia coli 


0/1 


0/1 


0/1 


0/1 



TGGGTGAAGTCGTAACAACGTA API 6 
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CAC CTC CTTCGTCGCCT 

t <d 7s ^-f— m^mmmmwik % ^ ^ - y ^ 

L/t„ Neisseria gonorrhoeae, Neisseria meningitidi 
s, Haemophilus ducreyi, Bordetella pertussis$.tMr 
anhamella catarrhal is»^ ft ADNACDlOO^y 
^yASrPCRMJSi-ftfflLfc 0 tf*Iis, KftcDl/lOSrX 

fiE^T;«K^7 ,, n-^NGIlS.0NMI3-ev^7 , y ^ 
XLfc. 

^*NGIl£fci4NMI3£:/P-:/t LTffi/BL/ci: t. 
Neisseria gonorrhoeae fcfcfcNeisseria meningitidis 

JU6M2 

Bordetella pertussis}*, 5 0 ttGDJSHt ftSH^-T* 

ftiill^W&^M-mftv^ L/^ Lft^e>ig 3 it#© 

H^icSH^TCi, Bordetella pertussis}!, #ji>E<Difc5E 

3ttHcOBordetellaS (Bordetella pertussis, Borde 
tella parapertussis, Bordetella bronchiseptica) CO 
t*l4^lrBiJtL,TV>5<OT? (KLOOSfj, Int. J. Syst. Bac 
teriol. 31:173-176, 1981 ;DE LEYb, Int. J. Syst. Bacter 
iol. 36:405-414:1986) , t> t -0<75jlfK^-WI--Si"2> t> 

rot LT^^S^t-e&So rro«e^coH#«, C 
f J-oSgSfiiit - , S«£3~7 0 Lfl^3trc*fti> (FR 

IEDMAN, Clin. Microb iol . Re v. 4 : 365 - 376, 1988 ; HALPERIN 



AP23 

h, J. Clin. Microbiol. 27:752—757, 1989) 0 DNA^n — 
*CD#$lf}4, Bordetella pertussis^^W^Srtr 

Bordetella pertussisCD^ffiffl^P — Xffit (PA 
RK b , FEMS Microbiol. Lett. 52:19-24, 1988 ;McPHEAT$. 
IMcNALLY, J. Gen. Microbiol. 133:323-330, 1987$. OTEM 
S Microbiol. Lett. 41:357-360, 1987 ; McLAFFERTY b , Abs 
tracts of the Annual Meeting of the American Socie 
ty for Microbiology C-168, 1986&IKC -322, 1987) 
i-IBft$^T^5o McLAFFERTY £> (1986&1/1987) (CfB 
«=*tt^K<^V\ tm,(D^(D-fu- 

«t»«© y *"y-ARNAite?-(D-a&Bi»^^ii 

i|SU 7*7^; f — :Bordetella pertussis ATCC 

10380, Bordetella parapertussis NCTC 5952 {MW) 
K^Bordetella bronchiseptica NCTC 452 (MW) 

B?iJSrJt«Lfc 0 16S rRNA«ft^ftfc3EMf#i2, 
« - # M tt 7" n - ;/ £S Jj. x. b tt ft V n r t Sr ^ L T V ^ 5 
(ROSSAUb, *!£*) „ LfaL?£tfb@2(DT : 74/y 

hlcm^iitcXoK, ffllHKf&v^yr (27i*ts*f-~ 

#*J300) ^Bordetella pertussis&t^Bordetella bronch 
isepticat*W16S<!:23S rRNAite^t OR©^'«— if— 

Bordetella parapertussis^©*^— H^COBB^IJ 
(i, Bordetella bronchisepticalfl^lj t 7v#:|r|— 
(ROSSAUb, *IS^) „ 

Bordetella pertussis© ^^©5? ^ W^"^ 

K271i295i©P B lc03iri T^b, &.T<D&?V. 



CCACACCCAT CCTCTGG ACA GCCTT BPI 1 

tP^^Wpyc-^^MU gttLfcy/ ADNAT^ttfcfg*£^T©*l-4£& 

;Vh7^7x5 -if Srftffl Lti/rf^- y -UTP fc 0 
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Bordetel la pertussis 
Bordete 1 1 a parapertussis 
Bordetel la bronchisept ica 
Al cal jgenes den i tr if jeans 
Aical i genes paradoxus 
01 igel la ureolytica 
01 i gel la urethral is 
Taylorel la equigeni tal is 
Pseudomonas cepacia 
Pseudomonas so I anacearum 
Comamonas testosteron i 
Neisseria meningitidis 
Branhamel 1 a catarrhal is 

ttffljfeftl fe g l^ ' l h 5 Mkm&% ll a per 

tussisfc*J-L100%#Stt _ Cl-Ol00%<0^-efe.5 r t 

M3 XSSC (1 XSSC:0. 15M NaCl, 0. 015M^^ h V 

?i», P H7. 0) SM£/8U *;^7 5 K£20% (v/v) * 
"C^JP Lfcr t SrSfci^-C, #-SfeWttDNA9^XU { tt 
m^f-y h (Boehringer Mannheim®!) ©^D ha/l/i/- 
M^IBftrofcrotraDtf&oT. )5fc#«f43 XSSC, 20 
%5Jn;VAT5 K&tf25mM!J >^&ISfff$pH7. 1 

v^^-^v^^^y-ll-dUTP (Boehringer Mannhei 
m) 4r*|i|iM?JI-o-%l-»LT^iSg40;iMi: LfcgiW 
mil, GeneAmp^ry h (Perkin Elmer Cetus) ©MSH 

— AP16S.mP23 (IIMltl) ^ffi^T±t|5-t:-50/i () 
-e30-^-f^/U ( 1 #/95°C, 1#/50°C, 15j-/72 0 C) "MM 
U ^com^-PCR^fecD 5 i* 0 £Sf cDffftTl-W 7' 

yy-r-£— >3>-i!^& (_hies«a 19 coMiSti) ini 

fcS&taU rtbi-^n— :/BPIlCD0. 2pmol, 0. 02pmol& 
tFO. 002pmol5r@£Lfc„ W^9^^ > -i'3yS:56 

t-ei ^rHUiteLfco S5t^xs*in-?affi-eio^Hsas 

L/t 0 ^-ScWttDNA^^&^ttidr^ b (Boehringe 
r Mannheim® MflB«c9#K %Hti bfc 0 ^A-m^S* 



BPI1 fcgVW Hf-y g y 

4/4 
0/3 
0/3 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 



F^HUiLS: toil^Bordetella pertussis DNA^ 
HS^ 3 

Moraxella catarrhalisS/btiNeisseria oatarrhalis 
t fcftj£itt-5Branhamella catarrhal is te, 

Branhamella catarrhal isii, fiV^31iS^|m}C J; < 
"atftS (HAGERb, Rev. Infect. Dis. 9: 1140-1149, 198 
7) „ Branhamella catarrhalis©^^}*, 

*fc (#ijx.tt\ Neisserias^ if) fc SrESU-fSfc*©— 

B#«, ^I|^^^faco|EJMft*cOBranhamella catarr 
halis^^SiJfb1-5f^^pf F,tLT^5cDT\ *SS!if$ 
ffcf*, ^§5£_h©Branhamella catarrhalis^HtlcOfiSlJ 
til LTS*$:^ftn?i:£ft^ (RIOU&WMIBOURDENCHE, Dr 
ugs 31 Mil. 3] : 1-6, 1986) „ tS-^TDNA:/ 
Branhamella catarrhal isCD^S 

d^K^IL, Neisseria caviae&3fe<DDNA7?3£HE/^ 7* 
y X LfcBranhamella catarrhal i sffi t DNA;/p —~f 
t^oV^Tfi, BEAULIEU&tFROYt i 9 WElc^ttTV^ (A 
bstracts of the Annual Meeting of the American Soc 
iety for Microbiology, Abstract No. D-249, 1989) „ 
Branhamella catarrhalis ITG 4197»rRNA]l'G?-C>— 

^y ^msssm^i^mmmcm^^ 

Y^ZZ— — WbLfc. ^V^T16S-23S 
rRNA^-<— y— ffi«*>£(f 577^ V h 
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TTAAACATCT TACCA A AG 

ro*y=f5c^v^K**©5' *st*# y * ^ 

^K^-j— i?T' 23 P7-</vU /M'l/y ^-f if-v's 

&K<£>31 Branhamella catarrhalisftSU^CD^^^ 
<D19«c<D h-X*°y h Lfc 0 Stt^V ADNA£H£ffl 

Lite 

w^y^f-va is-m^-m-z, 3 xssc ( i xs 

SC:0. 15M NaCI, 0. 015M^^>-^ HJ >> A, pH7. 0) , 
25mMy y P H7, Jft^f tVft*;VA7 

5 K (20%, v/v) , Ficoll (0. 02%,w/v) , ^>lfa.?iT 

(o. 02%,w/v) , j^y tr— ;vt°n y (0.02 

%,w/v) &tfi/^T£a>ttT^ttLfc1^!|*f&DNA (0.1 
mg ml" 1 ) "C-feofco 35fc*f*f±, 3 XSSC, 20%*A-AT 
5 RK.t*25mMy >8£ffii^*;f£pH7. l£r^T^fc 0 W 

•7 y v 3 y su^mas n , 30°c r* $> o fc 0 

4£ffl&#T"C, T'BCIlSri^TcDBranhainella ca 

tarrhalis*(^-r^y ^XLfc, ffiO^HM »OJi-r 

Wilt Lfc^— Branhamella catarrhal isftfj : 

Moraxella lacunata ATCC 17967 

Moraxella lacunata ATCC 17952 

Moraxella bovis I TM 1601 

Moraxella nonliquefaciens ATCC 19975 

Neisseria cuniculi ITM 3388 

Neisseria ovis NCTC 11227 

Neisseria caviae ATCC 14659 

Alysiella sp. ATCC 29468 



BCI 1 

Moraxella osloensis LMG 1043 

Moraxella osloensis ATCC 17974 

"Moraxella paraphenylpyruvica" LMG 5125 

"Moraxella camembertii" LMG 7022 

Psychrobacter immobilis LMG 6784 

Acinetobacter calcoaceticus ATCC 23005 

Escherichia coli B 

Haemophilus influenzae NCTC 8143 

Eikenella corrodens NCTC 10596 

Xanthomonas maltophilia LMG 958 

Xanthomonas campestris LMG 568 

$CttT#f©KH£ ^Haemophilus ducreyifi, #^ 

mWr^K-om&i^^, ftitLT, Haemop 
hilus ducreyi^©^»f©/tfccD31W^r'fe5„ # 

Hf»iSg^^< ft§ o f)JiCDHaemophilusSll>*Pasteurella 

%9~-fy Y ii" 5 Haemophilus ducreyi^CO^ n — V 
ithtzmkzfv-zf^ PARSONSfcMJ; OfB^tvCVS 
(J.Clin. Microbiol. 27:1441-1445, 1989) 0 
Haemophilus ducreyi CIP 542§!iW<OrRNAite j ?-C9— 

16St23S rRNAite?"t©|15©^-^— y— HHK©Sa?IJ 
9, KTOty^^l'tfK: 



TTATTATCCC CGAGGCATAT TG 

^^^wbuTP^d3' *sst^l, /^/yy>c 

#~->f v y t LT, flr^W-hig/lpbcMl Haemophilus 
ducreyi«S.tKftil^/^ t 1 U T^»^O^^ft<D, K 

T ©Haemophilus ducreyifttC t o ff b^^T ~7 V #4 % 

LtzJrV * vir'f' K:/p Lfc 0 

w -/y ^vi?— >a -y-m&mxx s 5 xsscco«fc> 

9(^3 XSSC (1 XSSC:0. 15M NaCl, 0. 015M^ ^VBW" b- 
y?A,pH7. 0) Sr'fefflU */VA7 5 K£r20% (v/v) 
STifetJPLfc^ i£r&V»T, 3 X SSC, 25mM V V 
ty^W&M. pH7, #yfcfrfrJ»T 5. K (20%, v/ 



HD I 1 

v) , Ficoll (0. 02%,w/v) , ?->iLffT/K/5 V (0.0 
2%,w/v) , jKy tr^/Vfn y (0.02%,w/v) Stl 5 
^T^ttT^ttLfcf-^fjfftDNA (0. lmgrnl -1 ) 4 
fcf*, #-$ttttDNA7^/V&t^ffi^;y r (Boehringe 
r Mannheim® <Dy" P h =vt^>— f feo fc 0 gfe 

3 XSSC, 20%JjVl-AT 5 f\&.U?25mMy V^ffi. 

^®?«pH7. i^^-e^fc„ /^7-y y-fif-v-3 v& 
t/gtma^tt, 4o°c-efeo/-c„ 

L-fdp— Haemophilus ducreyiftti : 
Escherichia coli MC 1061 
Escherichia coli B 

Actinobacillus actinomycetemcomitans NCTC 9710 
Actinobacillus lignieresii NCTC 4189 
Haemophilus aphrophilus NCTC 5906 
Haemophilus influenzae NCTC 8143 
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Histophilus ovis HIM 896- 7 
Pasteurella multocida NCTC 10322 
Branhamella catarrhalis ITM 4197 
Comamonas testosteroni ATCC 17407 
Oligella urethralis LMG 6227 
Neisseria gonorrhoeae ITM 4437 
Campylobacter jejuni CCUG 11284 
Acinetobacter calcoaceticus ATCC 23055 
*i$iJt*ITM 3565 

sfy Aftt4*0ffiHaemophilus inf luenzaeli, 2 9M 
<D/<4 ifff/V— 7°: inf luenzaeS.t/aegyptius(C^S1~5 
* t <5 (Casing, Ann. Inst. Pasteur/Microbiol. 1 

37B: 155-163, 1986) „ inf luenzae/W ^Vl— 7°(D:£. 

OT^COMHT'tfoSo ^^-^V-^aegyptiusi^Hf 

ACGCATCAAA TTG ACCGCAC 
ACTTTGAAGT GAAAACTTAA 

b A: U-C, fflttro^W^w Ky b-*#s> b L 

3 >&TMfc& M&.-?tt, rfv— T'HIIliiHaeraophilus in 
f luenzae/M 7"aegyptiustt(^^^'f 7* y X 

Lftfr-otc, •7 c n--/HII2f4, ffijjO'H Jr ? >V—-f <r> 



(Brenner h, J. Clin. Microbiol. 26: 1524-1534, 198 
8) o ^fg"BrtE*S.t^-^li"sriBj£Haemophilus influ 
enzaeii, ttH^P-^fci 9ffl3S(^tB$W#5„ 

iCOScDDNA^n-^it, 3tiK(-fHfc£ttT^5 (Ter 
pstra?>, Scand. J. Infect. Dis. 19:641-646, 1987;Maloui 
n5>, J. Clin. Microbiol. 26:2132-2138, 1988) „ ^fab 
(DZfn -Zf fil6S-23S rRNA7°-<— y— f?*^ bfPf $ 

Haemophilus influenzae NCTC 8143ffl#c<£>rRNAiHKS 

16S 1 23S rRNAjtfcT- t O^O^^- y— ffii£<D&?IJ 
#5^:*-* 2^»flt±^ffi^ J; 5 # btb7c 0 SUSA?^ 

e>, «T©^-y ^^W^K : 



TT Hill 
AG H I I 2 

"C\ Institute of Tropical Medicine, Antwerp, Belguim 
;^M#fcffiCD15SII®Haemophilus inf luenzae/M 
/W-^inf luenzaeCD^ff^gt^t 7 y ^-f X L 

7t 0 

W 7* y ^-Y ■/ 3 V}S£-#Jte, 3 XSSC, 25mMy 
V^*y ^AffiSfffi, pH7, UU^y-ftitfvl'Ar 5 F (20 
%,v/v) , Ficoll (0. 02%,w/v) , y" ->MfO.?f 771^7 5 V 

(o. 02%,w/v) , zKy tr^vfn y hv (o. 02%, w/v) 

S.t) ? ^^T?rd^tT^ttLfcf'^W^DNA (0. lmg m 
l" 1 ) -efoo/c 0 i5fc*M£B\ 3XSSC, 20%*;Ki,7 5 K 
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ft 



Haemophilus inf luenzae QWfr-? influenzae) NCTC 8143 



Haemophilus influenzae {Mtf*~1 infjuenzae) ITM 3837 



Haemophilus jnf luenzae ffl*?*-? argyptius )ITH 859 



Haemophilus parahaemoiyticus ITM 402 



Haemophilus para influenzae ITM 1094 



Haemophi I us aphrophilus NCTC 5906 
Haemophilus ducreyi CIP 542 
Pasteurella multocida NCTC 10322 



Pasteurella picida ATCC 17911 



Actinobacillus lignieresii NCTC 4189 



Actinobacillus ac t i noaiyceterocow i n i tans NCTC 9710 
Histophilus ovis HIM 896-7 
Pseudomonas cepacia ATCC 25609 
Actinetobacter calcoaceticus ATCC 23055 
I Branhamella catarrhal is LMG 5128 



7° D — ~f 



HI 1 1(50*0 



Bordetella pertussis NCTC 8189 



Escherichia coi i B 

Neisseria meningitidis NCTC 10025 



+ 
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ffiim] 

AGAG AAAGAAGGGGCTTTAGGC ATTC'ACACTTATCGGTAAACTGAAAAGA - 5 0 

AGAGAAAGAAGGGGCTTTAGGCATTCACACTTATCGGTAAACTGAAAAGA -50 

TGCGGAAGMGCTTGAGTGAAGGCAAGGTTCGCTTAAGAAGGGAAACCGG - 1 0 0 

I:::-::::::::::::::::::::::::::::::::::::*::::::* t ; 

TGC GG AAG AAGCTTG AGTG AA GGCAAGGTTCGCTTAAGAAGGGAAACCGG - 1 00 

GTTTGTAGCTC AGCTGGTTAG AGCAC ACGCTTG ATAAGC GTGAGGTC GG A - 150 
I::::::::::::::::::::::::::::::::;::::::;. ....... 

GTTTGTAGCTC AGCTGGTTAGAGCACACGCTTGATAAGCGTGGGGTCGGA - 1 5 0 

GGTTCAAGTCCTCCCAGACCCACCAAGAACGGGGGCATAGCTCAGTTGGT -200 

GGTTCAAGTCCTCCCAGACCCACCAAGAACGGGGGCATAGCTCAGTTGGT -2 00 

AGAGCACCTGCTTTGC AAGC AGGGGGTCATCGGTTCGATCCCGTTTGCCT - 2 5 0 

AGAGCACCTGCTTTGC AAGCAGGGGGTCATCGGTTCGATCCCGTTTGCCT -250 

CCACCAAAACTTTACAAATGAAAGCAAGTTTGCTGTTTTTAGCAGCTTAT - 3 00 
:::::::::::::::::::::::::::::::::::::::::•::>:•::* 

CCACCAAAACTTTAC AAATG AAAGCAAGTTTGCTGTTTTTAGCAGCTTAT - 3 0 0 
TTTGATTTGCGAAGTAGAATAACGACGCATCGATC 

TTTGATTTGCGAAGTAGAATAACGACGCATCGATC 

[f9i] 

AAGGATAAGGAA- — CTGCGCATTG-GTCTTGTTTAGTCTTGAGAGGTCTT -47 

■ »»«*•**•»»» mm* ***••*«•»*»* • •••»•••*<*** 

**•»»••••»•* •«•• • * * *•••*••»•*»» • t-4 a * * 

AAGGATAAGGAAACCTGCCATTTGCGTCTTGTTTAGTTTTGAGAGGTCTT - 5 0 
GTGGGGCCTTAGCTC AGCTGGGAGAGCGCCTGCTTTGCACGCAGGAGGTC - 9 7 
GTGGGGCCTTAGCTCAGCTGGGAGAGCGCCTGCTTTGCACGCAGGAGGTC - 1 00 
AGCGGTTCGATCCCGCTAGGCTCC ATTGGTG AG AG ATCACCAAGTAATGC - 1 4 7 

«»•*•»*■•*****#**•********«* «* • * * • * * • 

• »*••••••*••**•***■***•***■* » » * * • * • * * 

AGC GGTTCGATCCCGCTAGGCTCC ATTGAATCGAAAGGTTCAAAT- -TGT - 1 4 8 

ACATTGAAAATTGAATATCTATATCAAAT 176 

TCATTGAAAATTGAATATCTATATCAAATTCCACGATCTAGAAATAGATT - 1 9 8 

AGTAACAAGAAAATAAACCGAAAACGCTGT-AGTATT-AATAAG - 2 1 8 

GT AGAAAGTAAC AAGAAAATAAAC CGAAAAC GCTGTGAATATTTAATGAG -248 
AGTTTATGACTGAAAGG TCAGAAAATAA -246 

• ■ * • • • • • * * 

• • • • * * * * * • • » * * • 

TTTTCTAGTTTTAAAGAAACTAGGTTAATAA - 2 7 9 
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[H2BI] 

AAGAGCTTGAGTGCTCGTGTC AAGTGTCCACGCTTATCGGTTGTTGTTAT - 5 0 
AAGAGCTTGAGTGCTCGTGTC AAGTGTCCACGCTTATCGGTTGTTGTTAT - 5 0 
ATAGCTGCTGGATCGGTGGCTGCTGATCCGAGAGAGAAAGGTTTCGCGGG - 1 00 
ATAGCTGCTGGATCGGTGGCTGCTGATCCGAGAG AG AAAGGTTTCGCGGG - 1 0 0 
TCTGTAGCTC AGTCGGTTAGAGC ACCGTCTTGATAAGGCGGGCGTCGTTG - 1 5 0 
TCTGTAGCTC AGTCGGTTAGAGCACCGTCTTGATAAGGCGGGGGTCGTTG - 1 5 0 
GTTCG AATCC AACC AG AC CC AC C AAGGTTTC CTGAG AGGG AAATGGGGGT - 2 0 0 
GTTCGAATCCAACCAGACCCACCAAGGTTTCCTGAGAGGGAAATGGGGGT -200 
GTAGCTCAGCTGGGAGAGCGCCTGCTTTGCAAGCAGGATGTCATCGGTTC -250 
GTAGCTCAGCTGGGAGAGCGCCTGCTTTGCAAGCAGGATGTCATCGGTTC -250 
GATCCCGTTC ACCTCCACCAAAGCCTGTCCAGAGGATGGGTGTGGKNNG 299 

• m w m 9 m m ♦ ■ * ••**»• « • * ■ 

• *****tt«4«***+*«*»« * * • • *| • r m ■ » 

GATCCCGTTCACCTCCACCAGAGCCCGTCTTGAAGATGGGAGCGGGTTGG -300 

AGACCAG-AAGGCGAGAGAGCAACGTTAGTGCTGCGAGTCAGTG -342 

CAGGCGAGACCAGGAAGGCGAGAGAGCAACGTTAGTGCTGCGAGTCAGTG -350 
TTAAGCGTTGGGTTTTGGCCGACAGCTATATATGTTCTTTAACAATTTGG - 3 92 

**••«•«*«#••**«««*•••••• • « *•***#•***#**•*•*•••*■•■ 

*•*•*•****•*#*•*«**** ••>•*• 

TTAAGCGTTGGGTTTTGGCCGACAGCTATATATGTTCTTTAACAATTTGG -4 00 
AAGAAGCACAACGTAAAGTGTTCGTTTAGTAGTCGGCGCGAGTCGATGAA - 4 4 2 
AAGAAGCACAACGTAAAGTGTTCGTTTAGTAGTCGACGCGAGTCGATGAA -450 
GACGGATACGGGTTGTGATTGCATGATTTTGTTCCAAGTCTCAAGAACTG -4 92 
GACGGATACGGGTTGTGATTGCATGATTTTGTTCCAAGTCTCAAGAACTG -500 
GCTGGGCGGCCAAGCGTTTGGTCAGATGCTTTGAACTTATGAACGGCACA -542 
GCTGGGCGGCCAAGCGTTTGGTCAGATGCTTTGAACTTATGAACGGCACA -550 
AGCGCGAATGAACAGCACCTATAAGACTTTAGTGTTATAG -582 
AGCGCGAATGAACAGCACCTATAAGACTTTAGTGTTATAG -590 
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m3m] 

AGAGAAAGAAGAGGCrmGGCATTCACACTTATCGGTAAACTGAAAAAG -50 
AG AG AAAG AAGGGGCTTT AG GC ATTC AC ACTTATC GGTAAACTGAAAA-G -4 9 
ATGC GG AAG AAGCTTG AGTG AAGGC AAGATTC GCTTAAGAAGAGAATCCG - 100 
ATGCGGAAGAAGCTTCAGTG AAGGCAAGGTTCGCTTAAGAAGGGAAACCG - 9 9 
GGTTTGTAGCTCAGCTGGTT AG AGCACACGCTTGATAAGCGTGGGGTCGG - 1 5 0 

• ••••«**»»»i** a «»f* • • * » ! 5 • 

GGTTTGTAGCTCAGCTGGTTAGAGCACACGCTTGATAAGCGTGAGGTCGG - 1 4 9 

AGGTTCAAGTCCTCCCAGACCCACCAAGAACGGGGGGCATAGCTCAGTTG -200 

AGGTTC AAGTCCTCCC AG AC C C AC C AAGAAC GGGGG - C ATAGCTCAGTTG - 198 

GTAGAGCACCTGCTTTGCAAGCAGGGGGTCATCGGTTCGATCCCGTTTGC -2 S 0 
:::::::::::::::::: t :::!:::::::::::::::::::;;:: • : 

GTAGAGCACCTGCTTTGCAAGCAGGGGGTCATCGGTTCGATCCCGTTTGC - 2 4 8 
CTCCACCAATACTGTACAAATCAAAACGGAAGAATGGAACAGAATCCATT - 3 0 0 

* * * ■ _ a 

*•*»»■«■» *** * * ■ ■ 5 1 

CTCCACCAAAACTTTACAAATGAAAGC — AAG TT -280 

C AGGGCGACGTCACACTTG AC CAAGAAC AAAATGCTGATATAATAATCAG - 3 5 0 

IS!!! ' t * » • ■ 

TGCTGTTTTTAG CAG -295 

C TCGTTTTGATTTGCAC AGTAGATAGCAATATC G AACGCATCGATCTTTA -4 00 

::::::::::: • • ; 

CTTATTTTGATTTGCGAAGTAGA ATAACGA-CGCATCGATCTTTA -339 

ACAAATTGGAAAGCCGAAATCAACAAACAAAGACAAAGCGTTTGTTTTGA -4 50 

:::::::::::::::::::::::::::::::;:::: : 

ACAAATTGGAAAGCCGAAATCAACAAACAAAGACAATGAGTTTGTTTTGA -389 
TTTTTTATTCTTTGCAAAGGATAAAAAATCGCTCACAAGU^GAJUUIGAAAA -500 

»*•*•*•*•*••«•»•••**•■*•••••%» • • * 

• • m a t***a»«{S4««tSt 

TTTTTTATTCTTTGCAAAGG ATAAAAAATCTCTC GC AAGAGAAAAGAAAA -439 
CAAACACAGTATTTGGGTGATGATTGTATCGACTTAACCCTGAAACACAA -550 

••■■■•■■•■•a 

CAAACATAGTATTTGGGTGATGATTGTATCGACTTAATCCTGAAACACAA -499 

AAGGCAGGATTAAGACACAACAAAGCAGTAAGCTTTATCAAAGTAGGAAA -600 

AAGGCAGGATTAAGACAC AACAAAGCAGTAAGCTTTATCAAAG1AGGGAT -539 

TTCAAGTCTGATGTTCTAGTC AACGGAATGTTAGGCAAAGTCAAAGAAGT - 6 5 0 
S 5 S ; s ; s z tzzzzzzziz ; i; i jsssss**!**** 
TTCAAGTTTGCTTACTTAGTC^CGGGTAGGTAAACGAAGTC^ -589 

TCTTGAAATGATAG -664 

TCTTGAAATGATAG -603 
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[$4BI] 

A-GAGAAAGAAGGGGCTTT- -AGGCATTCACACTTATCGGTAAACTGAAA -47 

* * • ■ * * * * * • * * * * * • •**+**** mm 

* * * ■ * « * • * « * • « • **•*•»«* * * 

AAG AGCTTGAGTGC TCGTGTC AAGTGTC C ACGCTTATCGGT TGTTG -4 6 

AGATGCGG AAGAAGCTTGAGTG AAGGCAAGGTTCGCTTAAGAAGGGAAAC - 9 7 

m % * « * * *** J * • ! * * •••••• * 

TTATATAGCTGCTGGATCGGTGGCTGCT-GATCCGAGAGAGAAAGGTTTC - 9 5 
- CGGGTTTGTAGCTC AGCTGGTTAGAGC ACACGCTTGATAAGCGTGAGGT - 1 4 6 
GCGGGTCTGTAGCTCAGTCGGTTAGAGCACCGTCTTGATAAGGCGGGGGT - 1 4 5 
CGGAGGTTCAAGTCCTCCCAGACCCACCAAG --AACG -181 

* * • *•■■***• • •*.*•••*« * * • * * ■ * ■ 
» * ********* »*•*•*« ******* * * * 

CGTTGGTTCGAATCCAACCAGACCCACCAAGGTTTCCTGAGAGGGAAATG -195 
GGGGC ATAGCTCAGTTGGTAG AGC ACCTGCTTTGC AAGCAGGGGGTCATC - 2 3 1 

* • * • **•*«*»* * * * ***** *»••*•••••»»***■>* »**■■• 

* # * * «*«•*«»* * * * * * * * • • *••*•« »••*«•**■« • •••*• 

GGGGTGTAGCTCAGCTGGGAGAGCGCCTGCTTTGCAAGCAGGATGTCATC -24 5 
GGTTCGATCCCGTTTGCCTCC ACCAAAACTTTACAAATGAAAGCAAGTTT -281 

* •**•**••**••« *•*••***•*« • * * * * # . fc _. 
*■»«**•*•••«*» *••«*•*•••• * • • m * * » J J 

GGTTCGATCCCGTTCACCTCCACCAAAGCCTGTCCAGAGGATGGGTGTGG -295 

GCTGTTTTTAGCAGCTTATTTTGATTTGCGAAGTAGAATAACGACGCATC - 3 3 1 

: : : : : : : : : : : : : : : : : : : 
NNNGAGACCAGAAGGCGAGA — GA GCAACGTT — AGTGCTGCGAGTC - 3 3 8 

GATCTTTAAGAAATTGG AAAGCC GAAATC AAC AAACAAAGACMTGAGTT - 3 8 1 

***** •*•« « **• ■ • * 

• * * * * * * • * * * * * * * * Z I 

AGTGTTAAGCG — TTGG GTTTTGGCCGACAGCTATATA T — GTT -378 

TGTTTTGATTTTTTATTCTTTGCAAAGGATAAAAAATC -TCTCGCAAGAG - 4 3 0 

• • ■•*« • • *•«■+* ****** * 

• • ■ * * * * *•*«**• • **••* I 

CTTT AACAATTTGGAAG AAGC AC AAC GTA - AAGTGTTCGTTTAGTAGTCG -427 
AAAAGAAAACAAACATA-GTATTTGGGTGATGATTGTATCGACTTAATCC -479 

• * * •••«* • • * * *•*•*»*****« ■* 

*• • **• •*•* ****** ****** mm 

GCGCGAGTCGATGAAGACGGATACGGGTTGTGATTGCAT-GATTTTGTTC -476 
TG AAACACAAAAGGCAGG ATTAAGACACAAC AAAGCAGTAAGCTTTATCA - 5 2 9 

• ***** •••• * * ******* ■* * * « 

• ***** ■ • ■ • * • ****••» , . *•* 

CAAGTCTCAAGAA-CTGGCTGG-G CGGCCAAGC-GT TTGGTCA - 5 1 6 

AAGTAGGGATTTCAAGTTTGCTTACTTAGTCAA-CGGGTAGGTAAACGAA - 5 7 8 

* * ******** ** ********** * 
*« **«***«■ * * **«■■**«•* * 

GA-T GCTTTGAACTTA — TGAACGGCACAAGCGCGAATGAACAGCAC -560 

GTCAAAGAAGTTCTTGAAATGATAG -603 

* •*■* •• * * * * * 

* **•* *• *■* * * • • • 

CTATAAGACTTTAGTG TTATAG -582 
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AC -GAAG TT AT CTG ATTGGC AA GAA 24 

* I ! 5 I *t • * •*•*•••* a • t 

AGA G AAAG AAGG GGCTTT AGGC ATTC AC ACTT ATC GGT AAACTGAAAAGA - 5 0 

TCC ACAAC AAG - TTGTTCTTTGGTAAG AT — GTTTAA AAAC-GG - 6 4 

TGCGGAAGAAGCTTGAGTG AAGGCAAGGTTCGCTTAAGAAGGGAAACCGG - 1 0 0 

GTCTATAGCTCAGTTGGTTAGAGCACCGTGTTGATAACGCGGG-GGTCAT - 1 1 3 
: : : :::::::: :::::::::::: ::::::: : : : : : : : : 
GTTTGTAGCTCAGCTGGTTAGAGCACACGCTTGATAA-GCGTGAGGTCGG - 14 9 

AAGTTCAAGTCTTATTAGACCCACCATTTT-GGGGCCATAGCTCAGTTGG -162 

AGGTTCAAGTCCTCCCAGACCCACCAAGAACGGGGGCATAGZTCAGTTGG - 1 9 9 

TAGAGCGCCTGCCTTGCACGCAGGAGGTCAGGAGTTCGACTCTCCTTGGC -212 

TAGAGCACCTGCTTTGCAAGCAGGGGGTCATCGGTTCGATCCCGTTTGCC -24 9 

TCC ACCAAGCAAGTTTAAAC ATC AAAGCATACATAAGCAATTTAAATAAG - 2 6 2 

TCCACCAA — AACTTTACAAATGAAAGCAAG- -TTTGC TGT7TTTAGCAG -295 

ATTTCTTATTTATGCTTT -TATTTTAT AAACTG A - CGAAGT7TATAACAT -310 

: ; : : : : : : : : : : : : : : : : :::: : : : 
CTTATTTTGATTTGCGAAGTAGAATAACGACGCATCGATCT7TAACAAAT - 3 4 5 

T ATTTAAC AA-C ATAGT— ATG AGTCTGGGT2AATTATTT - 3 4 7 

TGGAAAGCCGAAATCMCAAACAAAGACAATGAGTTTGTTT7GATTTTTT -395 

AAT TCCAACAAATAATTAACCTGGTGTTTGT — AC CCAATAC AAAC A -392 

ATTCTTTGCAAAGGATAAAAAATCTCTCGCAAGAGAAAAGAAAACAAACA -445 

CCAAA AAAGTAAAGAG — AA — CTGAATCAA GC 421 

* « * • *• »«»•*■• « * 

, • *** » • *• » ■ * ■ * * * • * 

TAGTATTTGGGTGATGATTGTATCGACTTAATCCTGAAACACAAAAGGCA -4 95 

GTA AACATAGGTG-AATCGTTA-CACATTACCCATA-CAC- -4 5 B 

GGATTAAGACAC AACAAAGC AGTAAGCTTT ATC AAAGTAGGGATTTCAAG - 5 4 5 

AC CAAAGACTTCCTA GAAGTCAGACTA CTTGG -490 

TTTGCTTACTTAGTCAACGGGTAGGTAAACGAAGTCAAAGAAGTTCTTGA -595 
GGTTGTAT -498 

• * * 

AATGATAG -603 
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[H6B] 



c x 

* 

CTTAACCTTCGGGAGGGCGCTTACCACTTTGTGATTCATGACTGGGGTGA - 5 0 
CAAAATAA AG AC ATCAC 18 

• ■ * *«• * * * • *«»•« 

p»» »*• * * » * 

AGTCGTAAC AAGGTAACCGTAGGGGAACCTGCGGTTGGATCACCTCCTTA -100 
— AAGTA CTCACACAGATTGTTTGATTGTTTT -48 

**• * *•****+***•••»*«*• m 

**# » • •**••*«•*«*«■ » * » * * 

CCTTAAAGAAGCGTACTTTGTAGTGCTCACACAGATTGTCTGATAGAAAG -150 
AGA CAAGTCG GAATA 63 

• * « # « * * 

TGAAAAGC AA GGC GTTTAC GCGTTGGG AGTG AGGCTGAAG AG AATAAGGC -200 

CAT CTTT AAATGT 76 

:::::: : : : : : 

CGTTCGCTTTCTATTAATGAAAGCTCACCCTACACGAAAATATCACGCAA -250 

TGTCCCCATCTGTCTAGAGGCCTAGGACAT - 106 

::::::: : : 

CGCGTGATAAGCAATTTTCGTGTCCCCTTC-GTCTAGAGGCCCAGGACAC -299 
CGCCCTTTCACGGCGGTAACCGGGGTTCGAAKCCCC— GTGGACGCCATC - 154 

«*******«••**••*»*** # » * * • 

• «»*•••«*« * • • • Z * 

CGCCCTTTCACGGCGGTAACAGGGGTTCGAATCCCCTAGGGGACGCCA-C -348 
TAAAGATGATTTTT - ATTGTCTTATGTT — CTTTAAAAAAATAGAAACAA -201 
TT- - GCTGGTTTGTGAGTG AAAGTCGCCGACCTTAATATCTCAAAACTC A -396 

GCT GAAAACTGAGAGATTTTCTAAAGTAGAAAGTCTGAGT-AATCT -246 

TCTTCGGGTCATGTTTGAGATNTTTGCTCTTTAAAAATCTGGATCAAGci -446 
AAAATCTTAG CTGAAC AAAAGC AGCTAAGTGTTTAGTCTAAATCATT - 2 9 3 

« * • * * « v • ; > . ; * J II! 

GAAAATTGAAACACTGAACAACGAGAGTTGTTCGTG-AGTCTCTCAAATT -4 95 
AACCACAAGTATATCAATATGCCTCGCGCATAATAAAATACTTGAGGTTG -343 

• m • • • * » • * * ■ # * * # * 

* »*" ■ * * • * ■ * • • • * ■ • « « « 

TTCG-C AACACGAT GATG AATCGA AAG AAACATCTTCGGGTTG -537 

TAT -346 
TGA -540 
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[*7H] 

ACGAAGTTATCTGATTGGCAAGAATCCACAACAAGTTGTTCTTTGGTAAG -50 

ACGAGATTATCTGATTGGCAAGAATCCACAACAAGTTGTTCTTAG-TAGT -4 9 

ATGTTTAAAAAC GGGTC TAT AG C TC AGTTGGTTAGAGCACCGTGTTG AT A -100 

: : ; ; :::::: 
GTAAGTTAAATTGGGTCTATAGCTCAGTTGGTTAGAGCACCGCCTTGATA - 9 9 

ACGCGGGGGTCATAAGTTCAAGTCTTATTAGACCCACCATTTTGGGGCCA - 150 

AGGCGGGGGTCATAAGTTCAAGTCTTATTAGACCCACCATTTTGGGGTTA -149 

TAGCTCAGTTGGTAGAGCGCCTGCCTTGCACGCAGGAGGTCAGGAGTTCG -200 

TAGCTCAGTTGGTAGAGCGCCTGCCTTGCACCCAGGAGGTCAGGAGTTCG - 199 

ACTCTCCTTGGCTCCACCAAGCAAGTTTAA — ACATCAAAGCATACATAA -24 8 

ACTCTCCTTAACTCCACCACTTACAATAAATGAGAACTAAGCAATCAAAT -249 

GCAAT TTAAATAAGATTTCTTATTTATGCTTT TATTTTA — TA -289 

: • :::::::::::::::::::::: : : : : : : 
TAGATAACATAAAATTAGATTTCTTACTTCTACTTTATGTAGATGACTTA -299 

AACTGACGAAGTTTATAACA-TTATTTAACAACATAG-TATGAGT -332 

:::::: : : : : :::::::::::: : : ::::::: 
C AATTAACTG ATGAAGTTAATTTC AATTATTTAACAACGTATATATG AGT - 3 4 9 

CTGGGTTAATTATTT AATTCC AAC AAATAATTAACCTGGTGTTTGTAC -C - 3 8 1 



CTGGGTTAATTATTT AATTC C AAC AAAT AATT AACCATTCCGTCATACTC -399 

CA ATACAAACACCAAA A -398 

CA^TCAAGCATATAAAGTTAAAACTTTTAGTATTGATGATGATCGGATA -449 

AAGTAAAGAGAACTGAATCAAGCGTAAACATAGGTGAATCGTTACACATT -448 

AAGT AAAGAG AA C TG AAT C AA G C G T AAAC AT AG GTGAATCGTT AC AC ATT -499 

ACCCATACAC ACC AAAGACTTCCTAGAAGTC AGACTACTTGGGGTTGTAT -498 

ACCCATACACACCAAAGACTTCCTAGAAGTC^ -549 
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[$8BI] 

CTGAAGACGAGAGACAGCGAGTGCTCACACAGATTGGCTGATAGTTGTAG -50 
CCCAAGACGAGAGACAGCGAGTGCTCACACAGATTGGCTGATAGTTGTAG -50 
ACAAGATTAAAAACGAAGCGAAAGCAACGTTGAAAAATAAACGTTAAAAG - 1 00 
AC AAG ATTAAAAACGAAGC GAAAGC AACGTTGAAAAATAAACGTTAAAAG - 1 0 0 
ATAAAAAGAAAATAGAGTATCTTTAATTGATGTCCCCATCGTCTAGAGGC - 1 5 0 
ATAAAAAGAAAATAGAGTATCTTTAATTGATGTCCCCATCGTCTAGAGGC - 1 5 0 
CTAGGACATCGCCCTTTCACGGCGGTAACCGGGGTTCGAATCCCCGTGGG -200 
CTAGGACATCGCCCTTTCACGGCGGTAACCGGGGTTCGAATCCCCGTGGG -200 
ACGCCAATTAAAGATAACTTTATTAGATTGTCTTACTGTTCTTTAAATTT -250 
ACGCCANNNNNNNNNN1TOTTTATTAGATTGTCTTACTGTTCTTTAAAAAA -250 
TTGGAAACAAGCTGAAAACAAGAGATTTTCGAGAGAAAGTCTGAGTAGGC -300 
TTGGAAACAAGCTGAAAACAAGAGATTTTCGAGAGAAAGTCTGAGTAGGC -300 
AAGATAGGAAAGTGAGAGGAGGGAACTGAAAAGGGAACTCTAAAAACAAA -350 
AAGACAGGAAAGTGAAAAGAGGGAACTGAGAAGGAAACTCTAAAAACAAA -350 
ACCTGTTTTGCATAAAA-TCTTGATTGAACAAAAGC AATC AAGTGTTTAG - 3 9 9 

* * # » • *if***»*«*«***«. 

-CCTGTTTTGTAAAAAAATCTTGATTGAACAAAAGTAATC AAGTGTTTAG - 3 9 9 
TTGAATGAAAATACGCATCAAATTGACCGCACTTTGAAGTGAAAACTTAA -449 

* • •*»*•* * * • • * •••• 

«••«*««* * * ••***« » • » • • * m 

TTGAATTAA — TGAGGCTGAAAGTGCAGTCAAAGTACGGTATCTATTTTA -447 
- AGTGA TTGAAAACATTTGAGGTGAT - 4 7 4 

* • • a •••■••••»««•»» 

* ■ m m 

TATTGAGTTTTGAAAACATTTGANNNNNN -476 
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It&l 00] 



TAAAATCTAAAGCAAGTATATAAAGTAGATTAAATATAAAATACAAACTC - 5 0 

• ■••••••♦•••■•••••••••■•••■••••••••••••••••••a*--. 

•••••••3J55J3J 

TAAAATCT AAAGC AAGTATATAAAGTAGATTAAATATAAAATACAAACTC - 5 0 
TATACTTAGATTTATTTTTATCTTTAACTATAAAAGAATATACTTTAATA - 1 0 0 

ttifit*i»i«ti«»#«ttt( VV »»«ifiiitiiit!tiiSfS*t 

TATACTTAGATTTATTTTTATCTTTAACTATAAAAGAATATACTTTAATA -100 
AATATAAATAAC ATATAC ATTATGTATTTATATTTATAATGAGATTATTT - 1 5 0 

* • *•*•*•*•••*••••••••• • 

i(»ii»i*fiiitit«iiiti*titit)ifi*«t»i4«t ia JJ!!Jj;S{ 

AATATAAATAACATATAC ATTATGTATTTATATTTATAATGAGATTATTT - 1 5 0 
AATATATATGCTTCCTTTAGGTTTTAAACCTAAATGTTCTTTTTAATTAT -200 



AATATATATGCTTCCTTTAGGTTTTAAACCTAAATGTTCTTTTTAATTAT - 2 0 0 
C ATTGTTAAGAGTC AC AAGC AAGTTTTAATAAAAAC AATTTTACAGGACT - 2 5 0 



C ATTGTTAAGAGTC ACAAGC AAGTTTTAATAAAAACAATTTTACAGGACT - 2 5 0 
TGTTAAAGGATAAAACCTATTTATCTTTTCTTTGGTTTAACTTATATCTT - 3 0 0 



TGTTAAAGGATAAAACCTATTTATCTTTTCTTTGGTTTAACTTATATCTT - 3 0 0 
TTAATTATCTTTATTTCTATAATAAAGAGAATATTAGATTTAAGATTTAT -350 



TTAATTATCTTTATTTCTATAATAAAGAGAATATTAGATTTAAGATTTAT - 3 5 0 

AAATTAAAGACAAGTTTCAAACTCACAGCTTAGTTGAGACTAAATCATTT -400 

I:::::::::::::::!:::::;::::::::::;:::::::: j :;:::« : 

AAATTAAAGACAAGTTTCAAACTC AC AGCTTAGTTGAGACTAAATCATTT - 4 0 0 
AGTTTTATATTAAGTGTTTGAATGCTTTCCGTCTTAAGATAAAGAAGTCT -450 

*»••***••••*■•*»*♦+* + 

AGTTTTATATTAAGTGTTTGAATGCTTTCCGTCTTAAGATAAAGAAGTCT -450 
TATC ATAAAAACTTTAAC AAGGAAGTGATGC GTTTTAGAATCAATAATAA - 5 0 0 
TATC ATAAAAACTTTAAC AAGGAAGTGATGCGTTTTAGAATCAATAATAA - 5 0 0 
AAGGTAAAAAA -511 



AAGGTAAAAAA -511 



7p> bs<—i?<D$i% 

s</V3f— -< 9288 • y — >V%.^ a 

/wy^ b 7 — b -62 



(56) HS60-501339 (JP, A) 

(BS59. 4. 10) P. 1343 
Mol. Gen. Genet. , 193 
(1984) P. 427-430 



-55- 



